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ABSTRACT 
The present study deals with the reeional patterns of level 
of agricultural productivity in the Eastern Uttar Pradesh. Agri-
cultural productivity is conceptualised as an efficiency measure 
of an agroecosystem. That is, level of agricultural productivity 
reflects spatial variation in the use of available environmental 
resources together with technological level and social organisa-
tion of production. However, the concept of agricultural produc-
tivity is complex one, therefore, there is made an attempt to 
discuss various concepts and measures of agricultural productivi-
ty to single out the one best suited in the region under study. 
The geographical setting of analysis is the Eastern Uttar 
Pradesh, a unique agrarian region of the country. In this region 
about 75 per cent of the total workers are engaged in agricultur-
al activities. It includes the districts of Azamgarh, Ballia, 
Ghazipur, Jaunpur and Varanasi. These districts consist of 105 
development blocks. The study area extends from 82 10 E to 
8 4 ° 4 O ' E longitude and 2 4 ° 3 8 ' N to 2 6 ° 2 7 ' N latitude and covers an 
area of 21385 km . It is a flat and monotonous plain with a 
gentle slope from north.west to south-east. The region is a part 
of Ganga plain which is built up of recent alluvium brought by 
Himalayan and Peninsular cLveva. The sediments of the alluvium 
consist of sand, silt and clay with occasional gravel beds. The 
alluvium deposits of the region are classified into two catago-
ries: (i) Khadar - newer alluvium and (ii) Bhangar - older 
a] luviuui. 
The drainage of the area has an important role in the evolu-
tion of agricultural landscape of the region as the nature of 
alluvium deposited by the rivers has an impact on the type and 
yield of the crops grown in the region. All the rivers of the 
region flow in a south easterly direction. There are three major 
river system: the Ghaghara in the north, the Gomti in the middle 
and the Ganga in the south. All the rivers discharge their water 
into river Ganga. 
The Eastern Uttar Pradesh experiences a sub-tropical monsoon 
type of climate which is characterised by the seasonal reversal 
of winds produced by south-west and north-east monsoons. There 
are observed small spatial variation of the climate due to small 
extent of the region. For all practical purposes, climate in the 
region may be considered as homogeneous. 
The soils generally,are alluvium brought by the rivers, the 
Ganga, the Gomti, the Ghaghara etc., but they show differences in 
their properties due to local variations in vegetation^ drainage 
and parent rock material etc. The alluviums of the region are 
classified into sandy, loamy, clayey loam and black clay (krail) 
soils. 
ThiG present: .<^it;udy of agricultural productivity in banod on 
statistical inf orm.at ions obtained from District Statistical 
Bulletins and District Census Hand Books. 
Tn the firnt two chaptorn of tho study, conceptual and 
w«lV\odoio(ii ca^ fraroftviork o{ spatial variation in a^r i nu l Lurai 
productivity are discussed in detail. Agricultural productivity 
is defined as the ratio between output and inputs. In fact, it 
is the degree to which man has been able to exploit the resources 
of an area for the purpose of agricultural production. There are 
various methods and techniques to measure agricultural productiv-
ity. 
The agricultural productivity is measured for two points 
i.e. 1976 and 1986 by employing Yang.s productivity index for 
different crop groups viz. cereals, pulses, oilseeds, cash crops 
and all crops. These indices reveal that productivity of cereals 
declines from south-west to north-east, both in 1976 and 1986. 
The productivity of pulses in 1976 follows the pattern of cereals 
productivity,. but in 1986, the pattern is almost reversed: high 
level of productivity is recorded in the eastern part, particu-
larly in the district of Ballia. The productivity of oilseeds 
represents a different picture. It is observed that at both 
points of time the productivity decreases from north to south and 
remains unchanged from east to west. The productivity of cash 
crops decreases from west to east and remain unchanged from north 
to south. The highest productivity at both the points of time was 
recorded in Jaunpur district. The distributional pattern of 
aggregate productivity shows that very high and high productivity 
areas cover the entire district of Varanasi and Jaunpur. The 
productivity decreases from south-west to north-east. This pat-
tern conforms to the pattern of productivity^ of cereals because 
the cereals account for more than 80 per cent of cultivated area 
and inputs. 
In the analysis of decadal variation in the yield of the 
crop groups it is found that almost all the blocks have recorded 
positive growth. Excluding, the growth trend of cereals, which 
follows the growth trend of afigregate yield, the other crop 
groups show a mix trend: increase as well as decrease. However, 
majority of blocks register an improvement. An examination of the 
growth of yield of crops with the aggregate productivity in 1986 
reveals that there is a high potential for improvement in the 
yield of eaesp* .C/to]^s« 
In order to determine the impact of agricultural productivi-
ty on food supply, an excercise is undertaken to demarcate sur-
plus and deficit areas in comparison to standard requirements of 
foodgrains, cereals, pulses and oilseeds. The analysis reveals 
that in 1976 more than 75 per cent blocks are in deficit of food-
grains. However, a reverse pattern is observed in 1986, when more 
than 75 per cent blocks reported surplus production of food-
grains. An examination of the availability of cereals and pulses 
separately reveals that the availability of cereals conforms to 
the pal; lorn of foodgrains in bolh tho yoara, I.e. 1976 and 19 86, 
t)ecause cereals are the major componentn of food grainn. Exclud-
ing few blocks it is found that all the blocks whi cly^  egist ered 
surplus in the production of pulses are confined to the ea-qtorn 
part liar t i cuiar J y in tho diotrict of Ballia. An far an availabil-
ity of oilseeds is considered, it is noted that all the blocks 
have recorded a deficit of more than 90 per cent in both the 
years. 
The analysis of sources of variations in the level of agri-
cultural productivity require application of statistical methods. 
In thin roil \ ox 1 Hi <> 111.1 in i)r ()\) Hun )u\i) b n <iri 1 o nii \ ab 1 1 nli f un f t i on/i 1 
relationship between the levels of agricultural productivity and 
a host of its social, economic and physical correlates. In the 
present study sixteen explanatory variables are selected to 
establish a causal relationship with the agricultural productivi-
ty. The multiple {tegression is the most suitable multivariate 
statistical technique to work out these relationships. But all 
the hypothesised factors of productivity are not equally signifi-
cant. Therefore, less significant explanatory variables are to be 
discounted from the regression equation. To achieve this goal 
otepwiae ftegreoaion analysis is used for 1976 and 1986 data. Tho 
segression analysis for the data of 1976 yielded six explanatory 
variables. In order of their strength, these are rainfall, soil 
fertility large and small land holdings, yield potential and 
quality of human resource. Excluding, small land holdings all 
other variables contribute positively. These Variables together 
explain 76.1 per cent variability in agricultural productivity. 
On the other hand the same analysis for 1986 data yielded only 
five explanatory variables. In order of their strength, these are 
rainfall, small land holdings, yield potential, irrigation and 
traditional technology. These variables together explain 72.4 per 
cent of the variability in agricultural productivity. Of these 
variables, the contribution of small land holdings and yield 
potential is negative. The negative contribution of small land 
holding is realistic but that of yield potential (HYV's) may 
occur unrealistic. However, it should be noted that the high 
yielding varieties of seeds give good response only when water 
•supply is timely and adequate, and heavy doses of chemical ferti-
lisers are applied. In the case of the Eastern Uttar Pradesh, 
though irrigation has emerged as positive contributor to the 
agricultural productivity but chemical fertilizers are not impor-
tant. Further, there are large number of small land holdings 
which are hypothesised and found out to have an adverse effect on 
agricultural productivity. 
On the basis of the present study, summarised in the pre-
ceeding pages it has been concluded that despite an improvement 
in the yield of crops over the decade i.e. 1976-86, the level of 
productivity is still low, as most of the blocks are still facing 
an accute shortage of foodgrains and oilseeds. The region is 
agriculturally backward as productivity in this area is more 
determined by natural factors than the technological and institu-
tional factors. Further, the low contribution of technological 
factors points out that the technological improvement associated 
with the Green Revolution not fully realised in the region. 
Therefore, there is a large potential of improvement in the 
agricultural productivity in the region provided that appropiate 
technological package is adopted in the region. 
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INTRODUCTION 
THE PROBLEM AND ITS SIGNIFICANCE 
One of the basic objectives of agricultural planning in 
India is to attain self sufficiency in agricultural production, 
particularly in food production. This objective can be achieved 
either by increasing land under cultivation or by increasing 
agricultural productivity per unit of land. So far as the first 
way of achieving high agricultural production is concerned, there 
13 little scope as aljmost all the cultivable land is under 
plough. The second way has considerable scope as it implies use 
of improved technology: mechanical as well as biological. Howev-
er, one should know the areas where such improvements are needed 
roost. Thus it becomes necessary to asses the level of agricultur-
al productivity from time to time to analyse the dynamics of 
agricultural production. (The present study examines regional 
patterns of agricultural productivity and its correlates in 
detail in the Eastern Uttar Pradesh. Agricultural productivity in 
fact is the degree to which man has been able to exploit the 
resources of an area for the purpose of agricultural production. 
That is, agricultural productivity is viewed as a measure of 
efficiency with which the agricultural system in a region works. 
Levels of agricultural productivity in an area reflect spatial 
variations in the use of available agricultural resources. The 
difference in the agricultural productivity may also be due to 
differences in the economic progress of the region. Whatever be 
the cause of its variation, the analysis of agricultural produc-
tivity is of particular importance in countries like India, more 
specially in regions like the Eastern Uttar Pradesh where food 
problem is acute. The areas of low performance are to be demar-
LI 
cated for regional planninfi. The present study is designed to 
investigate this problem: demarcation of areas at varying levels 
of agricultural productivity and their causes. 
AREA UNDER STUDY 
The present study examines the problems of regional varia-
tions in the levels of agricultural productivity in the Eastern 
Uttar Pradesh. This region is selected for the purpose of analy-
sis due to many reasons. First is its relative stagnation in the 
agricultural production when it is compared with the Uestern 
Uttar Pradesh. The technology of the Green Revolution was first 
adopted in Punjab, Haryana and the Western Uttar Pradesh. In 
these regions, the "Green Revolution", was realised immediately, 
and there are perceived changes in the cropping pattern, in pro-
duction, in agricultural inputs and in social organization of the 
production. From these regions the Green Revolution diffused into 
adjoining areas. But the Eastern Uttar Pradesh is that part of 
the country where the impact of the Green Revolution is not felt 
fully. It is a marginal area on the continuum of progress in 
agricultural sector associated with the Green Revolution. This 
can be understood by examining the fact that still 50 per cent of 
the area under rice in this region belongs to traditional varie-
ties. There is made little progress in the sphere of mechanical 
technology in the region. It is characterised by traditional 
technology of cultivation, harvesting and thrashing etc. As such, 
the region is the backward part of the state of Uttar Pradesh. 
This backwardness is coupled with a very high density of popula-
tion as compared with that in the western part of the state. 
These two factors together explain poverty and a huge demand of 
u 
food stuffs in the area. In this situation it becomes necessary 
to analyse productivity in the region so that areas of low per-
formance are demarcated for planning purposes. 
THE PERIOD OF THE STUDY 
The period of the study is a decade starting from 1976-77 
and ending in 1985-86. The period is significant as far as agri-
cultural productivity is considered. Though the Green Revolution 
started in 1966-67 yet it took one decade in stablising its 
impact on agricultural production. Thus, the year 1976-77 can be 
considered the year when the technology of green revolution 
became widespread and small differences were observed during the 
latter years. Therefore, 1985-86 is taken as the year when Post 
Green Revolution effects are materialised. Hence, this period 
has great significance in the history of agricultural development 
planning in India. Any change during this period is significant 
and not a noise element. However, to be sure about the pattern in 
1976-77, data for three yeas of 1976-77, 1977-78 and 1978-79 are 
averaged to smooth out any variation due to climatic irregulari-
ties or other causes. Similarly, data for 1985-86 are average 
* 
over three years of 1983-84, 1984-85 and 1985-86. Any change 
observed during this period in the agricultural landscape of the 
region is a real indication of the direction of change in the 
agricultural economy of the region under study. 
THE UNIT OF ANALYSIS 
The problem of unit of analysis is that of scale in geo-
graphic research. The issue involved is not as much of spatial 
autocorrelation as that of level of a real aggregation. Robinson 
(1950) in the context of "ecological fallacy" has pointed out 
that the magnitude and sometimes even the direction of relation-
ship among variables may change with varying size of unit of 
analysis. Similar observation is made by Mccarty et al. (1964, 
50), "every change in scale brings about the statement of a new 
problem, and there is no basis for presuming that associations 
existing at one scale will also exist at another". Generally it 
is suggested that smaller the unit of analysis, lesser the de-
stortion of reality. Despite the broad truism of this axiom, 
scale is subject to restriction in both upward and downward 
directions. Observations of characteristics and relationship over 
large areas run into the risk of oversimplification and falla-
cious averaging of the reality, whereas smaller units of analysis 
pose the problem of fragmentation as processes and relationship 
may cross their boundaries. 
The soundness of a geographic analysis, therefore, depends 
on the extent to which a territory is sub-divided and the crite-
ria which are adopted for such a division. But such analysis 
generally proceedjwith the data collected by administrative appa-
ratus for predetermined administrative units which show no crite-
ria in their division and aggregation other than physical propin-
quity. '' Therefore, they lack homoganeity in size and composition 
and very often reflect variance in the details of available 
information at every level of aggregation. This problem is 
strongly felt in the present study. Considering equality oi size 
and homogeneity and continuity of the socio-economic and physical 
composition, village can be considered as an appropriate unit of 
analysis. But unfortunately information about production and 
other socio-economic variables of relevance is not available at 
•J 
the village level. Besides, their sheer number, deters one to 
undertake such an analysis at this level. On the other hand, the 
detailed and reliable information is available at the district 
level. But the districts are too few and too heterogeneous in 
their socio-economic and physical composition to obtain any 
meaningful results from the analysis of productivity at this 
level. Therefore, it is decided to undertake the analysis of 
agricultural productivity on the level of "Development Block". 
The development blocks are almost equal in size and homogeneous 
in their socio-economic and physical character. Moreover, a 
development block is a basic organising unit of the most of 
agricultural planning activity. Therefore, it can be considered a 
viable unit of analysis. 
DATA BASE 
The analysis of levels of agricultural productivity and its 
correlates requires a huge data base. A large number of variables 
containing information with regard to agricultural production and 
it correlates in which a particular level of productivity is 
achieved, are used in this analysis. There ia no single compre-
hensive source of required information. Therefore, many sources 
are exploited to obtain required informations. Data on production 
and area under different crops are obtained from the District 
Statistical Bulletins pertaining to the years, 1976-77, 1977-78, 
1978-79, 1983-84, 1984-85 and 1985-86. Data on irrigation, size 
of holdings, mechanisation etc. are also obtained from District 
Statistical Bulletins. Data on rainfall and soil fertilely are 
taken from "Monthly and Annual Rainfall Tables of Uttar Pradesh" 
and Ray Choudhary-Soil Ratings of India, 1967, respectively. 
Data on population of the blocks are obtained from the District 
Census Hand Books of selected districts. The population figures 
are projected for 1976-77 and 1985-86 by applying simple linear 
growth rates of the decade i.e. 1971-81. To calculate surplus and 
deficit regions with regard to food production, the annual re-
quirements of the population are calculated by applying standard 
food requirement tables in (Gopalan et al.'Diet Atlas of India', 
1971). 
TECHNIQUES 0F_ ANALYSIS C 1'^'^^^'^°^ ' 
The analysis of agricultural productivity and sources of its 
variations requires application of numerical methods. In this 
context the main problem has been to work out an appropriate 
method for measuring levels of agricultural productivity. There 
are various methods of measurement of agricultural productivity 
which can be applied in different socio-economic circumstances. 
Considering the properties of these methods the researcher has 
decided to use Yang's productivity index to measure agricultural 
productivity in the area under study. Advantages of this method 
are discussed in the chapter on "Measurement of Agricultural 
Productivity'. 
The other main problem has been to establish functional 
relationships between levels of agricultural productivity and a 
host of its social, economic and physical factors. The multiple 
regression is the most suitable multivariate statistical tech-
nique to work out these relationships./But all the hypothesised 
factors of productivity are not equally significant. Therefore, 
less significant explanatory variables are to be discounted from 
the regression equation. To achieve this goal the stepwise regrs-
sion analysis is used. 
The stepwise regression method used in the present analysis 
is a variation of forward algorithm. Instead of simple adding of 
an explanatory variable to the regression at each cycle until no 
'Significant' explanatory variable remains, the stepwise method 
incorporates a check of the 'significance' of the explanatory 
variables that are there in the regression equation at each 
cycle. A single cycle in stepwise regression thus involves (a) 
the examination of variables currently included in a regression 
equation to see whether any should be deleted (this step is 
obviously omitted at the first cycle) and (b) the examination of 
the variables not yet entered into regression equation to see if 
any one should be included. The procedure terminates when none of 
the explanatory variables in the regression are to be deleted and 
none of the unentered variables are to be added. The test of 
significance used in this procedure is the t-test of the null 
hypothesis, that the value of a partial regression coefficient ia 
not significantly different from zero. A variable deleted on this 
basis is never re-entered at the latter cycle. The steps of the 
algorithm used in this analysis proceeds as follows: 
(1) Calculate R, the matrix of correlation among the ex-
planatory variables and the vector of corrections 
between the dependent and explanatory variables. 
(2) Select the explanatory variables having the highest 
correlation with the dependent variable and enter it in 
the regression. 
(3) Select from the remaining explanatory variables the one 
that has the highest partial correlation with the 
dependent variable, holding constant the contribution 
oi the included explanatory variables. 
(4) Compute individual t-test of the null hypothesis that 
regression coefficients are not significantly different 
from zero for the included explanatory variables and 
delete those for which the null hypothesis is accepted. 
(5) Repeat step 3 and 4 until no explanatory variable is a 
candidate for inclusion (step 3) or deletion (step 4). 
ORGANIZATION 0£ THE. STUDY 
The present study is organised into seven chapters with the 
introduction in the beginning and conclusions in the end. The 
first chapter is 'Concept of Agricultural Productivity'. This 
chapter discusses the concept of productivity and its meaning in 
the context of agriculture. An attempt has been made to elucidate 
the concept of agricultural productivity in such a manner that it 
can be evaluated numerically. The second chapter is on 'Measure-
ment of Agricultural Productivity'. This chapter discusses the 
possibilities of translating the concept of agricultural produc-
tivity into an operational form. It reviews literature on meas-
urement of agricultural productivity and points out the most 
appropriate method of measuring agricultural productivity which 
suits to the socio-economic conditions of the region. The third 
chapter is 'Natural Environment of the Study Area'. It is a 
description of the conditions of natural environment in which 
agriculture is being carried out. The fourth chapter is labelled 
as 'Levels of Agricultural Productivity'. This chapter examines 
the regional pattern of agricultural productivity in the region 
under study in 1976 and 1986. It is an indepth study of levels of 
3 
productivity aimed at demarcating progressive, stagnant and 
backward regions with regard the agricultural productivity. 
"Dynamics of Agricultural Productivity" is the fifth chapter. 
This analyses changes in the yield of different crop groups 
during 1976-86. Infact, this chapter is the outcome of an exami-
nation of the trend in productivity to highlight the areas where 
improvement or deterioration in the yield of different corp 
groups are experienced. Since level of agricultural productivity 
determines the levels of food availability, therefore, an attempt 
is made to analyse the areas where food production is in surplus 
or in deficit. This exercise is done in chapter six, which is 
designated as 'Surplus and Deficit Regions'. The examination of 
level of agricultural productivity also leads to the analysis of 
the causes of variations in it. Therefore, the last chapter is 
devoted to the analysis of social, economic and physical factors 
which are hypothesised to have an influence on agricultural 
productivity. This chapter is entitled as "Determinants of Agri-
cultural Productivity'. 
CHAPTER I 
CONCEPT OF AGRICULTURAL PRODUCTIVITY 
ic 
Productivity like disparity is a relative concept. Produc-
tivity has been defined by ILO as a ratio between output and 
input of resources used in the process of production. This means 
productivity is essentially a ratio of output to input and any 
increase in the index denotes better utilisation of resources, 
labour, capital and land. 
The concept of productivity has been discussed in such a 
thread bare fashion in the present research works that today it 
has different connotation to different scholars. To some it is a 
measure of production efficiency of labour, to others it is an 
output derived from a composite bundle of resources, to the more 
philosophical, it is almost synonymous with welfare and in one 
extreme case it is identical to time. Uhile the dictionary tells 
that productivity stands for quality of farm being productive. 
The ILO productivity Mission in India pointed out that productiv-
ity does not mean machanisation, it means development of scien-
tific attitude on the part of management and that of labour 
through the adoption of scientific principles and technique. 
According to Dewett (1966, 66^ agricultural productivity ex-
presses the varying relationship between agricultural output and 
one of the major input like land, labour or capital, other com-
plementary factors remaining the same. It may be borne in mind 
that productivity is physical rather than a value concept. The 
concept of productivity in India was discussed in detail in the 
23rd Annual Conference of Indian Society of Agricultural Econom-
ics. Some economist, were of the view that yield per hectare 
should be considered to indicate agricultural productivity. A 
number of objections were raised, because yield considered only 
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land which is just one factor of production. It was suggested 
that productivity should also be measured in terms of per unit of 
labour. It was pointed out that average return per unit of scarce 
resource does not depict the true picture therefore, instead of 
it, the marginal return per unit of scarce resource should be 
considered. This definition is more meaningful but there are 
practical difficulties in incorporating this idea into pragmative 
measures of agricultural productivity. At last, after a thorough 
and detailed discussion it was agreed that yield per hectare may 
be considered to represent agricultural productivity and the 
other factors of production be considered as the possible cause 
of variation. Pandit (1965, 187) has stated the connotation of 
productivity in these words, "Productivity is defined in econom-
ics as the output per unit of input ....the art of securing an 
increase in output from the same input or of getting the same 
output from a smaller input". He further suggests that increases 
in productivity, whether in industry or agriculture, is generally 
the result of more efficient use of some or all the factors of 
production, viz. land, labour and capital. According to Saxon 
(1965, 226), productivity is basically a physical relationship 
between output and input which gives rise to that output. Horring 
(1964, 10) considers productivity in broad terms to denote the 
ratio of output to any or all associated inputs in real term. 
A high rate of productivity is not an accident. It is a 
result of planned and effective utilization of resources, the 
result of deliberate adoption of methods and processes, most 
suitable in given situation. Any failure to make full use of any 
one of these factors reduces productivity to that extent. 
Productivity, in its broader sense, is not only an economic 
concept but also a sociolofiical one. It is an attitude of mind; 
it is not only a method of workine in economic terms but also a 
way of thinking and acting. The environment in which men live, 
their relationship with each other, as groups and individuals, 
have an influence on the effectiveness of their work (Srinivasan, 
197^ ). 
Growth of productivity should not be confused with the 
growth of production. If, with the same input an increase is 
achieved in the output, it would be called growth of productivi-
ty. However, it is possible to increase inputs and thus to in-
crease production, though the productivity may remain same. It is 
only when increased production is attained through the employment 
of same or less resources then the productivity can be said to 
have registered an improvement. If the maximum use of all avail-
able resources is made, the productivity can be maximised or if 
by the employment of few additional resources, an higher increase 
in production in comparison to the value of additional resources 
is achieved then also the productivity increases. Production may 
be restricted to the amount of resources employed, whereas pro-
ductivity is the continual improvement of the efficiency of 
production. In other words production merely connote the volume 
of output, it can be increased without considering cost, while 
productivity is not merely volume of output but output in rela-
tion to resources employed. 
The concept of productivity and fertility are complex and 
often used interchangeably. In brief^fertility is the quality of 
land that enables the soil to provide the required amount of 
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nutrients for the growth of specified plants, while productivity 
is the result of soil fertility. Thus productivity is a function 
of environmental factors together with socio-economic factors. 
The term efficiency is usually used as synonymous to produc-
tivity, but there is some difference between the two. The term 
efficiency is also a ratio of inputs and output. The only differ-
ence between efficiency and productivity is that term efficiency 
also includes the managerial cost. Productivity, however, is not 
synonym of yield. The term yield denotes the actual amount pro-
duced per unit of land. 
Since varying non-substituteable resources are employed in 
raising agricultural productivity therefore it can be measured in 
terms of any one of the resources. There are various notions of 
productivity. Some of which are, aggregate or partial productivi-
ty of factors, net productivity of lobour, gross productivity of 
lobour, capital productivity etc.. Amongst all these measures the 
aggregate productivity is most frequently used. The aggregate 
productivity measures the relationship of a single input or group 
of inputs to the total output or part thereof i.e. yield per 
^-acre, output per man, output per unit of capital etc.. This is so 
because the aggregation of total input may tend to obscure the 
effect of changes in the composition. But the measures of partial 
productivity can not indicate how much of the total output or 
change in output is attributed to any particular input. They are 
merely expression of output obtained per unit of input (land, 
labour, capital). 
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Land, labour and capital are various inputs of production. 
These are the best known partial productivity measures. ^Land' is 
viewed as area with different natural attributes. It realizes 
different rents and varies in purchase price. Labour represents 
all human services other than decision makinfi and 'capital' the 
non-labour resources employed by the farmer. 
It is due to pressure of population that special attention 
is given to land productivity. It is the simplest but in some re-
spects the most useful aspect of agricultural productivity. 
Maximum production from land can be achieved with available 
inputs by which the fertility of the land increases. Inevitably 
the inherent chemical and physical properties of the land vary 
spatially and impose varying limits on the agricultural use of 
the land, although actual use depends upon technology, profit and 
cultural constraints (Morgon, 1971,54). 
Land productivity is obviously of primary importance in 
countries with a high density of population. Uhen land resources 
are limited the principal means of raising production to keep 
pace with the growth of population is by raising yields per 
hectare. However raising the productivity of land does not mean 
only raising the yields of individual crops. It encompasses the 
whole output of a farm or country in relation to the total area 
of farm land, and may be raised also by changing the pattern of 
production toward more intensive systems of cultivation or toward 
higher value crops. 
A distinction must be made between the measurement of agri-
cultural output in terms of calories (or some other measurement 
of food values), and in terms of money values. For example, if in 
temperate countries land is shifted from cereals to potatoes the 
output per hectare in terms of calories of human food is likely 
to be increased. But its productivity in terms of money values 
may be changed up or down according to the relative prices of 
cereals and potatoes. Again, shifting land from the main crop 
potatoes to early season potatoes or to luxury vegetables may 
well increase its productivity in money terms, but will certainly 
reduce it in terms of calories. Good pasture land used for graz-
ing will usually produce less in calories for human food than if 
cropped with cereals for direct consumption, but may show higher 
productivity in money values. 
The productivity of labour is somewhat more complex than 
l.and productivity. Labour productivity means the income of the 
population engaged in agriculture and can be measured in terms of 
output per worker. It takes into account all the labour which 
contributes to agricultural production, the labour that is used 
directly on the farm as well as that used indirectly off the farm 
in producing the materials and services used in agricultural 
production (Dovring, 1967). The labour input may be expressed as 
the total number of the labour force or, in order to take into 
account the intensity of labour, as the number of man-hours 
employed in agriculture. Similarly, the total agricultural output 
may be taken as the gross farm output or it may be taken as the 
value added by labour and other factors in the agricultural 
sector/ i.e.J the value of fertilizers, pesticides, fuels and 
other inputs from outside the agricultural sector, is subtracted 
from the value of the output in order to determine the net con-
tribution of the a«ricultural sector (FAO, 1963,98) ic 
Labour productivity is in fact the most common form of 
measurement, and is usually implied in economic discussions when 
no specific definition is given. In so far as the output per man 
is one of the major determinants of the general level of economic 
welfare, labour productivity is an important yardstick of econom-
ic progress. 
Increase in the productivity of land and labour often go 
hand in hand. Uhen crop yields are increased or the pattern of 
cropping intensified there is usually although not always an 
increase in output per man. Similarly, when improved methods are 
adopted to increase efficiency and to raise labour productivity 
and farm incomes, there is often, as a secondary result, an 
increase in land productivity and total output. In the countries 
with agricultural surplus, this may be an embarrassing problem as 
increased labour productivity then may have to go hand in hand 
with measures to limit the area under cultivation so that sur-
pluses do not increase. 
Capital productivity of agriculture is particularly compli-
cated to compute and difficult to interpret. This is largely 
because of diversity of capital being utilized in agricultural 
production: for land purchased, for improvement, reclamation, 
drainage, irrigation, farm buildings, mechanical power, machinery 
and implements, livestock, feeds, seeds, fertilizer, crop protec-
tion chemicals etc. The presence or absence, amount, quality and 
price of each factor of production varies spatially, affecting 
the relationships between them and their deployment on individual 
farms. These spatial patterns are not static, labour and capital 
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bein£ eeofiraphically mobile. The use of each production factor 
will not depend solely upon its availability. It will be influ-
enced by technoloftical, economic and social circumstances which 
permit the substitution of one for another and in turn will be 
affected by their degree of divisibility. 
Estimates of capital productivity give relatively little 
guidance in ensuring the most efficient use of the limited capi-
tal ceeoixcces. In pact this is due to the «tatistica on capital 
in agriculture are less informative than those on land and la-
bour, and in part it is because much of this investment, espe-
cially in less developed countries, consists of non_ monetized 
investment stemming from the unpaid labour of the farmers them-
selves. The terracing of slopes, the bending of paddy fields, the 
construction of irrigation ditches are examples of this type of 
non-monetized investment which are of crucial importance for 
raising both output and productivity. This does not mean, of 
course, that capital is not of vital importance to agriculture. 
The requirements of fixed capital stock in agriculture - even 
excluding land-often appear to be greater in relation to the 
output than those of manufacturing industries and mining, though 
there are considerable differences between countries in methods 
of estimation. 
The productivity of livestock is again more difficult to 
measure than the productivity of land. The difficulty arises both 
in the measurement of the input and the output. Much of the 
livestock production results in more than one end product: cattle 
may produce milk, beef and hides, sheep may produce wool and meat 
etc. A comparison of, say, the milk output of specialized dairy 
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cows with that of dual purpose animal kept for both milk and beef 
may be misleading. To agfireeate the output of all livestock 
products, with suitable price weights solves part of the problem 
but not all of it because of the widespread use of livestock, 
particularly in the less developed regions, for draft power. A 
complete accounting of the output would, therefore, also require 
the inclusion of the draft power produced by livestock. The 
principal input is the capital represented by the livestock 
itself. Other inputs include the feeding stuffs which they con-
sume, whether from grazing or in the form of preserved or concen-
trate feeds, and the land which is pasture or cropland devoted to 
livestock production. 
The above measurements when combined shall not give a very 
satisfactory indication of productivity. The simplest and the 
most frequently used comparison is the output of milk or meat per 
animal, which would be significant when cattle are of the same 
size or weight. But if in one country the common breeds of live-
stock are large and in another small, differences between the 
average output per animal in the two countries will in part 
reflect these differences in size rather than their relative 
efficiency. And since small cattle eat less and a large number 
of them can be kept on a small area, the total output of meat or 
milk per unit of feed or psr hectare of land may be as high in a 
country with small cattle as in that with large cattle. It could 
not then be said that the average productivity of the larger 
breeds was greater than that of the smaller breeds (FAO, 1963, 
108). 
The whole output from each hectare of land used for agricul-
J: >-» 
ture is known as the overall productivity of land. It is more 
significant than crop yields per hectare or livestock yields. The 
individual yields reflect only the efficiency of crop husbandry 
or livestock husbandry. The overall productivity also takes into 
account the managerial skill with which the various farm enter-
prises are integrated to increase the total farm output. It 
reflects also the opportunities to produce high-value crops, e.g. 
tobacco, or in suitable climates or under irrigation to raise 
more than one crop per year from the same land. Thus, the coun-
tries with the highest total output per hectare appear to have an 
overall productivity some 40 times greater (exceptionally even 
more) than those with the least intensive agricultures (FAO, 
1963, 110). 
CHAPTER II 
MEASUREMENT OF AGRICULTURAL PRODUCTIVITY 
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neasurement of agricultural productivity is not a simple 
task as it involves relationship between inputs and output in 
agricultural production. Input itself is a complex thing which 
governs farming efficiency. Stamp (1960, 108) while attempting to 
measure crop productivity per unit area emphasized that ^^  oreal 
differences in crop productivity are the result partly of natu-
ral advantages of soil, climate and partly of farming efficiency. 
Farming efficiency refers to the properties and qualities of the 
various inputs, the manner in which they are combined and uti-
lized for production and effective market demands for the output. 
There is a substantial literature relating to methodological 
procedures for measuring productivity in agriculture. Durost, 
D.D. and Barton, G.T. (1960), Kendrick, J.U. (1961), Loomis, R.A. 
and Barton, G.T. (1961) Shishido, T. (1961) FAO (1964), Indian 
Journal of Agricultural Economics(1964), National Productivity 
Council Journal (1965), Dovring, F.C. (1967), Noort, V.C. (1967). 
The measures of agricultural productivity which are most 
frequently understood are those of partial productivity and refer 
to the relation of a single input or a group of inputs to the 
total output or to a part thereof (yield per hectare, output per 
man-hour, output per unit of capital). The data required to 
measure productivity of a single input are more likely to be 
available than those required for measures of overall productivi-
ty. Besides, the aggregate of total inputs may tend to obscure 
the effect of changes in their composition. Many attempts have 
been made to measure the agricultural productivity in various 
countries of the world. 
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Thompson (1926, 218), while measurinft the relative produc-
tivity of British and Danish farming emphasized and expressed it 
in terms of gross output of crops and livestock. He considered 
seven parameters, viz. 
(i) the yield per acre of crops, 
(ii) the livestock per 100 acres, 
(iii) the gross production or output per 100 acres, 
(iv) the proportion of arable land, 
(v) the number of persons employed, 
(vi) the cost of production expressed in terms of wages and 
labour costs, rent or interest, and 
(v) prices relative to profitability and general economic 
conditions. 
-Ganguli (1938, 93) in his study of the Ganga Valley, pre-
sented a theoretical discussion for computing productivity in 
agriculture. Firstly, he took into account the area under any 
crop 'A' in a particular unit area belonging to a certain region. 
The area in expressed as a proportion of the total cropped area 
under all the selected crops. Secondly, Ganguli tried to obtain 
the index number of yield. This is found by dividing the yield 
per hectare for the entire region as the standard. This yield may 
be expressed as a percentage which may be regarded as the index 
number of yield. Thirdly, the proportion of the area under ^A' 
and the corresponding index number of yield were multiplied. 
There are two apparent advantages of this method, viz. 
(a) the relative importance of the crop 'A' in that unit of 
study is assessed as indicated by the proportion of 
cropped area which is under 'A', and 
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(b) the yield of the crop "A' in comparison to the region-
al standard. The product thus obtained indicates actu-
ally an index of contribution of the crop 'A' to the 
productivity of the unit considered. 
Kendall (1939, 21-48) taking the acre-yield of ten leading 
crops in England for four selected years, tried on four coeffi-
cients: productivity, ranking, money value and starch equivalent 
or energy.' Of the four coefficients, the ranking coefficient is 
perhaps the easiest to calculate and gives a reasonable ranking 
of counties in order of productivity. To obtain the ranking 
coefficient, Kendall ranked each of the ten crops in the forty 
eight counties in order of their yield, then the sum of the ranks 
occupied by the unit was divided by the number of the crops 
considered to obtain the average rank of the unit. Kendall's 
money value coefficient was based on the value of crops produc-
tion of each county (which was obtained by multiplying the volume 
of production of a particular crop by the price) and the results 
of ten crops for each county were added together and the total 
was divided by the total acreage in the county under the ten 
crops. Kendall's energy coefficient is based on the total energy 
value of various arable crops expressed as starch after adding 
the proportion assignable to by-products and the energy per acre 
under crops on the basis of a prepared table showing the energy 
value of various crops. 
Kendall's money value coefficient poses one major difficulty 
i.e. data for certain crops are not available, e.g. there are 
many vegetables and beans which are grown mostly for the consump-
tion on the farms and their price data are not recorded in con^ 
traat to cereal crops whose data are adequate. Uhile determininfi «q 
the money value coefficient, another difficulty relating to 
prices arises, and that is due to local variations in the prices 
of various commodities, which depend upon different factors like 
proximity to the market or the relative nutritive character of 
the product. Significant differences in the prices per tonne 
between the crops affect the final result heavily in favour of 
higher priced commodity. After making necessary calculations, the 
result gives for each unit area a figure of money value per 
acre/hectare for the crops considered. So far as energy coeffi-
cient is concerned, an index based on nutritional factor ignores 
local variations because of the absence of data. Kendall, there-
fore, suggests starch equivalent as the most suitable unit. Uhile 
calculating a coefficient based on starch equivalent, it should 
be decided: 
(a) whether a gross or net digestible energy figure is to 
be taken, 
(b) whether any allowance is to be made for by products, 
such as wheat and barley straws or the green stalks of 
maize, and big millets (Jowar and Bajra), and 
(c) whether any account should be taken of the fact that 
the energy in certain foods has first to be fed to 
livestock and then meat and milk is used for human 
consumption. 
The basic question that arises relating to this technique is 
whether the gross or net starch equivalent of the various crops 
should be considered. Net energy refers to the amount of energy 
for work and body building whereas, the gross figure includes the 
energy employed in the digestive process of the consuming animal 
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non-realisable forms. Kendall suaaested that production of enercy 
in terms of cross figures may be preferred. 
Hlrach (1943, 583) has suggested 'Crop Yield Index' as the 
basis of productivity measurement. It expresses the average of 
the yields of various crops on a farm in a locality relative to 
the yields of the same crops on another farm in a second locali-
ty. Zobel (1950, 218) has attempted to determine the lobour pro-
ductivity. He considered the productivity of labour as the ratio 
of total output to the total man-hours consumed in the production 
of that output resulting in output man-hour. This has been ex-
pressed by the following equation: 
n = f(P,LP) 
where 
•n = productivity of labour, 
P = production, and 
L = Labour utilized. 
Huntington and Valkenburg (1952, 102) considered land pro-
ductivity on the basis of acre-yield of eight crops raised very 
widely in Europe. For each crop, the average yield per acre for 
Europe as a whole was taken as an index of 100, and the specific 
yield in each country was calculated accordingly. ^tamp (1952, 
177-78) adopted Kendall's ranking coefficient by selecting twenty 
countries and nine crops. The countries were placed in order of 
output per acre for each crop. The places occupied by each coun-
try in respect to the selected crops were then averaged, and from 
these averages, the ranking coefficient of agricultural effi-
ciency of each country was obtained. If a country was at the top 
of every list, it would have a ranking coefficient of one, and if 
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it were at the bottom of every list, it would have a ranking coeffi-
cient equal to the total number of countries considered. 
Another approach to measure the productivity, is to convert the 
total food production into calories. Quantitative food requirements 
are usually estimated in terms of heat units -calories . A physio-
logical caloric (also called kilo caloric and abbreviated Kcal) is 
the amount of heat necessary to raise the temperature of one kilo-
gram of water by one degree centigrade. The caloric intake is a 
measure of the general health of a person because it determines the 
amount of heat and energy needed by the human body. 
^ Stamp (1958, 3) has taken calorific value of farm production in 
measuring the agricultural productivity. He calculated the Standard 
Nutrition Unit (SWU) by converting all the food production per acre 
in to calories.'' The British Medical Association has carried out an 
exhaustive enquiry based on all available sources and published a 
table to show the caloric intake among adults from 2,100 a day for a 
woman in sedentary occupation to 4,250 for a man engaged in active 
manual work. For children, the desirable intake is calculated at 800 
a day for infants under one year to 3,400 for teenage boy. The 
average of the different categories worked out at 2,540 calories a 
day. Taking into consideration the age structure of the population, 
the range of occupations, the weight and the height of the people 
living under the climatic conditions of north-westen Europe, the 
average is 2,460 calories a day or about 9,00,000 calories per year. 
Haking allowance for a loss of 10 percent in harvesting, cooking and 
food preparation the figure of 10,00,000 calories a year in terms of 
farm production may be accepted (Stamp, 1960, 110). 
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The 'Nutrition Expert Group' of Indian Council of Medical 
Research has recommended the daily allowances of nutrients for 
Indians. They published a table to show the caloric intake among 
adults from 1,900 a day for woman in sedentary work to 3,900 for a 
man engaged in heavy work. For children, it was recommended 110 
calories per Kg. weight of the body per day for infants under one 
year to 3,000 for teenage boy (Gopalan , et al, 1980, 27). 
Shafi (1960, 222) has calculated this under Indian conditions 
in the twelve villages of Eastern Uttar Pradesh. The net calocic 
intake ranges from 1,828 a day (667, 677, a year) to 2,175 a day 
(7,95,514 a year). According to him in no case it reaches the 
9,00,000 calories postulated as the -Standard Nutrition Unit'. He 
concluded that in the well-drained and irrigated villages of Eastern 
Uttar Pradesh, the caloric intake per person amounts to about 2,000 
a day, where the caloric intake drops below 2,000 a day, both stand-
ard of living and standard of health are perceptibly lower. 
Loomis and Barton (1961, 1) have measured United States agri-
cultural input and productivity in aggregate. To them, aggregate 
productivity depends upon conceptually consistent measures of agri-
cultural output and input. The measures of inputs include all the 
production factors that depend directly on the decisions of farmers. 
"'Comman (1962, 333-36) while working out the trends of 
* A recommendation was made recently by International Organiza-
tions like the FAO, UHO and the International Union of Nutritionl 
Sciences that the unit 'joule' should be used instead of calorie for 
expression of energy values. The new units Kilojule (KJ) and Mega-
joule (MJ) may, therefore, eventually replace the Kilocaloric used 
now for expressing the energy value of foodstuffs. The relationship 
between the two units is as follows: 
1 kilocalorie = 4.184 Kilojules (KL) 
(physiological calories) or 4,184 joules. 
1000 Kilocalories = 4.184 Megajoules (MJ) 
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productivity in agriculture of the state of Kerala, has measured 
productivity on the basis of yield per acre. Mackenzie (1962, 41) 
has measured the efficiency of production of Canadian agriculture 
by using the coefficient of output relative to input.'" He men-
tions, that the concept of productivity measurement is difficult 
to define and even more difficult to quantify. Meiburg and Brandt 
(1962, 64) have surveyed the earlier indices relating to the 
United States agricultural output, e.g., output estimates of 
total productivity. They considered eight indices of agricultural 
production which cover various phases of the period extending 
between the years 1866 and 1960. Enyedi, (1964, 61) while de-
scribing geographical types of agriculture in Hungary, used the 
following formula for determining agricultural productivity. 
Y T 
Yn Tn 
where 
Y = Total yield of the respective crop in the unit 
area, 
Yn = Total yield of the crop at the national level, 
T = Total cropped area of the unit, 
Tn = Total cropped area at the national level. 
Horring (1964, 10) has suggested that the concept of produc-
tivity is based not only on the single relationship between 
output and input, but rather on the differences between two or 
more relationships, i.e. differences in the same agricultural 
region or aub-region as between successive periods (in time), and 
between similar agricultural regions in different countries or 
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regions durins the same period (in space). It may also be possi-
ble to make comparisons between different regions of the national 
economy or between the agricultural regions and the national 
economy as a whole. 
The Indian Society of Agricultural Economics considered the 
problem and published a series of articles under the broad head 
'Regional Variations in Agricultural Development and Productivi-
ty' (1964, 168-266). Among the contributors Chatterji and Mai-
treya (1964, 207-12) have determined the levels of agricultural 
development and productivity during the period from 1950-51 to 
1957-58 in the state of West Bengal by taking two crops (rice and 
jute) into consideration. They utilized the acre-yield figures 
for this purpose. Dhondyal (1964, 193-97) has measured variations 
in agricultural development and productivity by selecting three 
representative districts from the three regions of Uttar Pradesh, 
while assessing the role of credit, intensive crop enterprises, 
and the influence of irrigation during 1962-63. 
Garg (1964, 193-97) worked out the trends in agricultural 
development with respect to total cropped area, gross irrigated 
area and foodgrain production in the two districts of Uttar 
Pradesh, viz., Gorakhpur representing the eastern region and 
Meerut from the western region and productivity by assessing 
acreage production and average yield per acre of three important 
crops, viz., rice, wheat and sugarcane. This study extends from 
1951-52 to 1960-61 covering the period between the First and 
Second Five-Year Plans. Gopalkrishnan and Ramakrishna (1964, 
227-36) have taken Andhra Pradesh (1) to measure the degree of 
variations with respect to (IflL) agricultural output per acre in 
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terms of (Ra), (b) output per head of agricultural population in 
terras of (Rs) and (2) to state the causes of variations in each 
of twenty districts of the state during 1959-60. The variables 
relating to the level of output per acre are selected as follows: 
(i) average rainfall, (ii) percentage of current and old fallows, 
(iii) percentage of area under irrigation, (iv) percentage of 
literacy, (v) percentage of population dependent on agriculture, 
(vi) intensity of cropping, (vii) percentage of gross value other 
than foodgrains and fodder (viii) percentage of area under all 
crops excluding fodder and foodgrains,(ix) agricultural popula-
tion per acre, and (x) percentage of total area under cointnercial 
crops including rice. 
Sapre and Deshpande (1964, 243) modified the Kendall's 
ranking coefficient by giving weightage to the area under differ-
ent crops. The weights for ranks of various crops are proportion-
al to the percentage of cropland under each crop.' For example, an 
enumeration unit 'A' has rank 2 on the basis of wheat acre-yield 
and occupies 30 per cent of the total cropped area; rank 3 on the 
basis of rice acre-yield and occupies 25 per cent of the total 
cropped area; rank 8 on the basis of gram acre-yield and occupies 
10 per cent of the total cropped area. Thus the weighted average 
of the ranks would be: (2X30) + (3X25) + (8X10) = 215 divided by 
the sum of the weights as 215/65 = 3.3. According to Kendall's 
method, it would have been 2 + 3 + 8 = 13 divided by the number 
of the crops as 13/3 = 4.3. 
The Indian Society of Agricultural Statistics organized a 
symposium on the topic, 'Measurement of Agricultural Productivi-
ty' at the 17th annual conference of the society held at Jaipur 
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in 1964. The research papers contributed by different scholars 
appeared in the Society's journal, in the succeeding issue of 
1965. Sarma (1965, 253-57) while defining the concept of agricul-
tural productivity has suggested various parameters on which it 
can be measured. According to him, productivity can be considered 
in terms of overall resources employed in agriculture. In case of 
commodities like foodgrains, fruits, vegetables, sugar cane, and 
edible oil seeds, he suggests that the output of these commodi-
ties be converted into calories. Uhile considering the other 
non-food crops such as cotton and other fibers, the only common 
measure being the value which involves the pricing of different 
products. For evaluating value of production of non-food crops, 
farm harvest prices or wholesale prices be considered. He also 
emphasised agricultural workforce as the basis of productivity 
measurement e.g., the total number of labourers employed (in 
order to show the intensity of labour) or the number of man-hours 
employed in agriculture per unit of area. 
Agarwal (1905) has adopted, 'Factorial Approach', while 
measuring agricultural efficiency in Bastar district of nadhya 
Pradesh. Herein a number of controlled factors relating to agri-
cultural production such as, crop superiority, crop commerciali-
sation, crop security, land use intensity and power input have 
been selected, neglecting the environmental factors.-^ 
Khusro (1965, 278) has linked assessment of productivity 
with the output per unit of a single input and output per unit 
of cost of all inputs in the agricultural production'. Saran 
(1965,268) has applied Cobb-Duglas 'Production Function' approach 
for the measurement of productivity. The common purpose of this 
31 
function is to express input/output relationship between several 
inputs and one output in the agricultural systems. The function 
takes the followinft form; 
Y = AXit>.X2^.X3<*.X4« Xj 
where Xj^, X2, X3, X^ X^ ^ denote various inputs, like land, 
labour, capital and other working expenses while the values of 
b,c,d,.,.. represent elasticities of the respective inputs. 
Shafi (1965,4) has assessed the productivity on the basis of 
labour population engaged in agriculture. According to him, it 
can be computed by dividing the gross production in an unit area 
by the numbers of man-hours more precisely by the number of 
labour employed in agriculture. In order to assess the productiv-
ity on the basis of population engaged in agriculture, it can be 
either obtained by dividing the total production with the number 
of workers, or a reverse index be applied where the total number 
of workers per unit of production is assessed. 
J 
* Yang (1965) developed an index of agricultural productivity 
which i8 relative rather than absolute measure. The index is 
based on the yield of each crop in relation to the regional yield 
/ 
of crops weighted by the area under them. Algebraically the 
Yang's formula can be explained as : 
yi*i 
I = E( )xlOO. 
YiEai 
Uhere, 
I = Productivity index of a unit area, 
y = Yield of crop in a unit area. 
y = Yield of crop in the region, and Jii 
a = Area under crop in a unit area. 
This index is independent of the crops and their prices. It 
gives weightage to the area under each crop. Therefore the crops 
having small area are not over represented as in other method 
This method can be used in the developed as well as in under-
developed countries and different regions of a country for com-
parison as no term in this method emphasises quanlity or market 
value of crop which may vary due to ecological constraints and 
market forces. Uhen the purpose of an investigation is to measure 
relative positions of unit area of a region or country, it is 
more suitable because the index values obtained through this 
method represent per cent level of unit areas in comparison to 
regional yield. 
-^Tambad (1965, 41 and 1970, 878-79) has adopted crop Yield 
Index as the basis for measuring agricultural productivity. He 
explains that the purpose of this technique is to express the 
average yield of various crops on a farm or in a region relative 
to the yield of the same crops on another farm or in a second 
region. It can be expressed the following equation: 
n Yi 
Crop yield Index = 
n 
E Aj, 
i = l 
Uhere, 
i = 1 , 2, 3 n are the number of crops considered in 
a unit area or year, 
Yj^  = is the yield per acre of crop i, in a farm area or 
year. 
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Ai = is the crop i, denoted by the area under the crop as a 
percentage of total cropped area, and 
Yj^ Q = is the yield per acre of crop i, at the group of 
farms, or entire region or the best year. 
Clark and Haswell (1967, 51-52) modified Buck's (1937) 
method of grain equivalent. In his assessment of agricultural 
products into kilograms of grain equivalent in order to select a 
unit of measure kilogram, with whatever kind of grain was pre-
dominant in the region. Clark and Haswell expressed the output in 
terms of kilograms of 'wheat equivalent' per head of population. 
Bhatia (1967, 66-80), while assessing the changes and trends in 
agricultural efficiency in Uttar Pradesh during 1953-63, adopted 
Ganguli's method of productivity measurement and had devised an 
equation which would be read as: 
yc 
(i) lyg^  = X 100 
yr 
where, 
lyg^  = is the yield index of crop a, 
yc = is the average acre-yield of crop 'a' in the component 
unit, and 
yr = is the average acre-yield of crop a in the entire 
region. 
and 
lya-Ca + lyb-Cb + ly^.Cn 
(ii) Ei = 
Ca + Cb + Cn. 
where, 
Ej^ = is the agricultural efficiency index, 
lyg^ , ly^ ^ etc. = Ace ttiB ittdicies of various crop, and 
Ca, Cb, etc = represent the proportion of cropland devoted 
to different crops. 
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Dovring (1967) has measured the productivity of labour in 
agfirefiate relating to agriculture in the United State of America 
since 1919 to 1954. Shafi (1969, 21-27) applied Stamp's "Standard 
Nutrition Unit" technique for measuring the efficiency of agri-
culture in India. He considered the district as the areal unit, 
and selected all the food crops grown in India. Noort (1967, 166) 
considered 'net total productivity' (being the relationship 
between the net product and inputs) as a method for the measure-
ment of field productivity and also compared it 'in time' or 
'space'. The purpose of this measure is to account for changes in 
labour and capital inputs in agriculture. 
Sinha (1968, 101-27) has adopted standard deviation formula 
to determine agricultural efficiency in India. In this study he 
selected all the twenty five major crops grown in the country 
which were grouped into cereals, pulses, oilseeds and cash crops 
and specific yields per hectare of cereals, pulses and oilseeds 
were taken. In case of cash crops, their monetary values were 
calculated (in Rs.) per hectare by incorporating wholesale market 
prices. Finally, the standard scores were computed and to give 
them weightage, these values were multiplied by the acreage, 
i.e., the area of cultivation under the crops. 
Shafi (1972, 7-9) while measuring the agricultural produc-
tivity of the Great Indian Plains modified the Enyedi's formula. 
In the modified formula the summtion of total yeild of all the 
crops in the district is divided by the total area under the 
crops considered in the district and the position thus obtained 
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is examined in relation to the total yield of all the crops 
considered at the national level divided by the total area under 
those crops. The formula would be read thus: 
^w yi ^mi ^w ^r ^mi 
t t t T T T 
or 
n n 
Ey EY 
t T 
where 
^w' ^r' ^mi ^ ~ *°''^ *1 yeild of various crops in the 
districts. 
Yy, Yj., Yj^ j' n = total yeild of various crops at the 
national level, 
t = total area under different crops in the 
districts and 
T = total area under different crops at the 
national level. 
J. Sinfth (1972, 14-33) has attempted to measure the agricul-
tural efficiency of Haryana in terms of nutrition unit per unit 
area. He has tried to measure the carrying capacity per square 
mile in the unit area which can be expressed as: 
c = f l i, 
S 
^n 
where 
Cp = carrying capacity 
CQ = caloric output per square mile 
S^ = standard nutrition for ingestion in calories per 
person/annum. 
He expressed it as a percentage of carrying capacity in th63G 
entire region to obtain index numbers which give a measure of 
agricultural efficiency of the areal unit relative to the entire 
region. The above may be expressed as: 
lae = X 100 
pr 
where 
I^ g = the index number of agricultural efficiency of an 
enumeration unit. 
Cpg = the carrying capacity in terms of population in the 
component enumeration unit. 
Cpj^  = the carrying capacity in the entire region. 
The Indian Society of Agricultural Statistics in its 30th 
Annual Conference held at Bhubaneswar (Orissa), India, discussed 
some aspects of agricultural productivity in the Indian context 
(1977, 109-24). Rheja, et al. (1977) have measured the impact of 
high-yielding varieties on productivity. Their analysis was based 
on data collected under the scheme, 'Sample Survey for Assessment 
of High Yielding Varieties Programme', during 1973-74 and hence, 
regional variations in productivity on the basis of yield per 
hectare in India is obtained. Singh et al. (1977) have accounted 
for the level of increase in the yield of different crops during 
three decennial years i.e., 1950-51, 1960-61 and 1970-71 in each 
state of India, considering the relationship between the output 
of foodgrains and related inputs e.g., the application of ferti-
lizer, proportion of area sown more than once and gross irrigated 
area. 
Nangia et al. (1977) conducted a field survey in the village 
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Khandewala of Haryana state. The study takes into account the 
productivity levels at different fields of the village in terras 
of money value during 1974-75 and a number of factors enumerated 
in three broad categories, viz. environmental, technological and 
institutional which account for the productivity variations. 
Bhalla (1978, 9-11) has considered output per person on constant 
average price for measuring productivity of labour engaged in 
Indian agriculture in order to account for nineteen crops during 
the trienniums 1962-65 and 1970-73 for each district of India. 
Singh (1979, 143-51) devised a method of presenting a two-
dimensional picture of agricultural productivity comprising two 
components viz., intensity and spread, considering the three 
variables (i) yield, (ii) grain equivalent, and (iii) cropping 
system in the districts of the State of Andhra Pradesh.*^ Accord-
ingly, a relative share of intensity and spread for each micro 
unit (district) has been computed to the macro unit (state) 
separately for the above three variables with the help of equa-
tions that have been derived. 
An examination of the various measures of agricultural 
productivity described above reveals that the common denominator 
or base to which production is reduced in the majority of cases 
is land, instead of labour or capital or total population. It is 
very realistic. In agriculture, labour and capital are substi-
tutable inputs while land is almost inelastic, non-substitutable 
as well as scarce. Therefore, the basic purpose of agricultural 
production is to get higher returns per unit of land particularly 
in those countries where labour supply is unlimited. In view of 
this fact, use of land as the base to which production is re-
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duced, is quite justified. Most of the indices considered above 
attempt to convert production in monetary or food values while 
only a few consider yield of production in terms of weifiht per 
unit area as a component of an index. In countries where profit 
maximisation is the sole motive of production, monetary value of 
production is realistic, while in countries of subsistence agri-
culture where emphasis is on food production, food value of 
production is the proper measure of agricultural productivity. 
But in countries like India where agricultural production is 
meant for market as well as for home consumption any one of the 
two approaches may be unrealistic. The solution lies in the 
measurement of agricultural productivity in terms of bulk of 
production. Thus an index which takes into account land as reduc-
tion base and bulk as the result of efficiency of production can 
be considered a realistic measure of agricultural productivity in 
the existing socio-economic condition of Indian agriculture. 
Considering the merits and demirits of the techniques considered 
above the researcher feels that Yang's index of agricultural 
productivity is the most suitable and hence the present study is 
based on Yang's index as the measure of agricultural productivity 
in the area under consideration. 
CHAPTER III 
NATURAL ENVIRONMENT OF 
THE STUDY AREA 
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1 Chakia 
2 Shahabganj 
3 Naugarh 
4 Chandual 
5 Brahni 
6 Sakaldiha 
7 Dhanapur 
8 Chahania 
9 Cholapur 
10 Chiraigoan 
11 Niamtabad 
12 K.V.Peeth 
13 Haruha 
14 Pindra 
15 Badagaon 
16 Sevapur 
17 Arajilines 
18 Ghosi 
19 Bhadohi 
2 0 Suriyawan 
21 Gyanpur 
22 Deegh 
23 Dobhi 
24 Kerakat 
25 Muftiganj 
26 Jalalpur 
2 7 Ramnagar 
28 Dharmapur 
29 Karanja Kalan 
30 Shahganj 
31 Suithakalan 
3 2 Khuthan 
33 Badlapur 
34 Maharajganj 
35 Sujanganj 
36 Mungra Badshapur 
37 Machlishahar 
38 Sikrara 
39 Marihaun 
40 Barsathi 
41 Rampur 
4 2 Bakhsa 
43 Pawai 
44 Phoolpur 
45 Martinganj 
4 6 Thekma 
47 Lalganj 
4 8 Muhamadpur 
49 Nizambad 
50 Tahbarpur 
51 Ahraula 
52 Koelsa 
53 Atraulia 
54 Maharajganj 
55 Bilariaganj 
56 Palahni 
5 7 Sarai Rani 
58 Mehnagpur 
5 9 Tarwa 
60 Jahanaganj 
61 Sathiaon 
62 Sagri 
63 Harraiya 
64 Azamatgarh 
65 Dohrighat 
66 Fatepur Hadroan 
67 Ghosi 
68 Kopaganj 
69 Pardaha 
70 Maunath Bhanjan 
71 Mohamadbad 
7 2 Bhanwar Kalan 
7 3 Barachawar 
74 Qasimabad 
7 5 riuhamdabad 
76 Reotipur 
7 7 Bhadaura 
78 Zamania 
79 Ghazipur 
80 riardah 
81 Birno 
82 Zakhania 
83 Manihar 
84 Karanda 
85 Deokali 
86 Sadat 
87 Saidpur 
88 Murli Chapra 
89 Bairia 
90 Reoti 
91 Bansdeeh 
92 rianiar 
9 3 Nava Nagar 
94 Siar 
95 Nagra 
96 Ratanpura 
97 Rasra 
98 Chilkahar 
9 9 Sohaon 
100 Dubhar 
101 Belhari 
102 Hanumanganj 
103 Berua Beri 
104 Garwar 
105 Pandah 
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The Eastern Uttar Pradesh comprises five districts of Azam-
earh, Ballia, Ghazipur, Jaunpur and Varanasi. These cover 105 
development blocks which constitute units of present analysis. 
a y a y a 
The entire region extends from 82 lOE to 84 40E and from 24 
38'N to 26* Zl^n (Fig. 1). 
It covers a total area of 21385 Km^. The northern boundary 
of the region is defined well by the river Ghaghara and its 
southern boundary ia approximated by the courses of the Ganga and 
the Karamnasa. However, some parts of the region lie south of 
these rivers. The western border ia the administrative boundary 
of the districts of Faizabad, Sultanpur, Pratapgarh and Allaha-
bad. The eastern boundary ia defined by the confluence of the 
rivers Ghaghara and the Ganga, though the actual confluence is 
some distance eastward in the State of Bihar. 
Of the total area under study, about 72.53 per cent is under 
plough. The total population of the area according to the 1981 
census is 13667915 persons. Hence the gross density of the region 
is 632 persons per Km^. Being the most densely peopled part of 
the country, its agricultural productivity merits a geographical 
analysis. In fact agriculture is mainstay of the regional economy 
which engages almost 72.22 per cent workers of the region. 
Agricultural productivity greatly depends on the conditions 
of natural environment such as relief, drainage, climate and 
soils etc. Therefore, any study of agricultural productivity must 
start with the evaluation of the matrix of physical environment, 
in which it is realised. In the following lines, an attempt has 
been made to analyse in depth the causes which lead to spatial 
variation in the levels of agricultural productivity in the 
region. 
STRUCTURE AND RELIEF 
The fieolofiical evolution of the Ganga plain, of which the 
Eastern Uttar Pradesh is a small part, is a matter of discussion. 
Suess considers the plain as a "fore-deep" between the Himalayas 
in the north and the Peninsula in the south. It was gradually 
filled up by the sediments brought by the Himalayan rivers from 
north and Peninsular rivers from south. According to this hypoth-
esis, this depression was a synclinorium, out of which, the plain 
came into existence ( Wadia, 1949, 282 ). 
Burrard ( 1912, 11 ) on the basis of physical and geodetic 
considerations, holds a totally different view . According to him 
the origin of this depression is similar to that of the Great 
Rift Valley of Africa. He considers that the plain occupies a 
deep rift valley bounded by parallel faults on its two sides, 
with a maximum down throw of 32 Km. The formation of this great 
rift which is 2400 Km long and several thousand metres deep, was 
intimately related to the evolution of the Himalayan chain and 
was in fact the prime event in the whole series of physio-geo-
graphical changes that took place during this period in the 
earth's history. This hypothesis has got a few geological facts 
in its support. Some geologists consider that the depression is 
only of moderate depth, and that its conversion into the flat 
plains is due to the process of alleviation. The rivers rising 
from the mountains during a period of great gradational activity, 
deposited the detritus brought down by them in their long journey 
and in this way the plains were formed (Wadia, 1949, 283). 
A third and more recent view regards this region as a 'sag' 
in the crust formed between the northward drifting Indian conti-
nent in the south and the comparatively soft sediments accumulat-
ed in the Tethyan sea as well as in the connected basins in the 
north. As the sediments in the Tethyan sea was being crumpled and 
lifted up into a mountain system, the rivers were filling up this 
^sag' and finally the plain came into existence. 
However, the major fact that emerges from this discussion is 
that the depression, perhaps, began to be formed during the third 
Himalayan upheaval in the Middle Miocene. Since then it has been 
gradually filled up by sediments to form a level plain with a 
very gentle seaward slope (Krishnan, 1960, 573). 
A limited knowledge is available about the nature of the 
rocks that underlie the alluvium and the tertiary strata of the 
Ganga Plain. The characteristic features of the Gondawana rocks 
found on the northern rim of alluvial tract, lead to believe that 
its substratum is an extension of the Peninsular rocks, viz., 
Archaean gneiss and Vindhyan sediments (Hyden, 1918, 274). Uadia 
and Auden (1939, 134) consider that the continuous loading of 
this trough with detritus since the first upheaval of the moun-
tains, may have accentuated the sinking of the Archaean floor, 
but as the process of sedimentation kept pace with that of de-
pression resulting in the formation of the great plain of India. 
There are different opinions regarding the thickness of the 
alluvium deposits. The geodetic data obtained by the survey of 
India in Bihar show that the thickness of the deposits in the 
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basins may be of the order of 1800 metres but less than 3000 
metres. An aeromafinetic survey of the Gangetic delta in Bengal 
indicates that the basement rocks lie at a depth of about 5181 
metres to 6096 metres (Krishnan, 1960, 574) The deepest bore hole 
at Lucknow in Uttar Pradesh, is 407 metres and has not yet 
touched the rock bottom (Oldham, 1898, 263). On the basis of 
geodetic data, Oldham (1917, 82) proves that the Gangetic trough 
reaches a depth of 457 to 6096 metres towards its northern edge 
and that its floor has a fairly regular upward slope to the 
southern edge./By using the gravity results at different stations 
in the plain, Glennie calculates the depth of alluvium as 1981 
metres, although this figure confirms geodetic data, it does not, 
however, conform to geological facts (Uadia & Auden, 1939, 135). 
Cowie (1921, 26) using the same data, came up with even higher 
figures and considers the trough to have a thickness of 6069'. 
metres. 
The sediments of Eastern Uttar Pradesh consist of sand, silt 
and clay with occasional gravel beds. The alluvium deposits of 
the region may be classified into two divisions: 
(i) Bhangar (older alluvium) and 
(ii) Khadar (newer alluvium). These deposits correspond with two 
main divisions of quarternary era: the Pleistocene and the 
Recent. The Bhangar land occupies the higher land and is not 
generally inundated by rivers during the rainy season, 
whereas the khadar land stretches along the river and is 
occasionally flooded during the rains. 
The Bhangar land is almost level plain above the flood level 
of the main rivers and their tributaries. The colour of bhangar 
45 
is dark and rich in nodules of impure calcium carbonate locally 
known as kankar. These are of different shapes and sizes, ranging 
from small grains to lump of fairly big size. The formation of 
kankar nodules is due to the segregation of calcarious material 
of the alluvial deposits into lump or nodules somewhat like the 
formation of flint in the limestone. Medlicott (1879, 393) con-
siders that kankar nodules and the calcareous beds have been 
deposited from water containing solution of carbonates of lime 
derived from the older rocks of various kind or else from frag-
ments of limestone contained in the alluvium. Small patches of 
saline and alkaline efflorescence are found in the bhangar land. 
During the period of rains, the water, percolating downward, 
dissolves the soluble salts which have been accumulated in the 
sub-soil by percolation. These salts due to capillary action are 
brought back to the surface during the summer months. They form a 
white efflorescent crust upon the land, known as 'reh'. Alkaline 
formations are explained by the fact that the dominant constitu-
ent of the old alluvium is clay and sodium clay, which reacting 
with Kankar nodules are turned into calcium clay and liberates 
sodium carbonate, (Auden & Roy, 1942, 3). 
The khadar land is confined to the flood plain of the rivers 
and is liable to inundation during rains. The khadar is light in 
colour and poor in calcareous matter. It corresponds in age with 
upper Pleistocene and Recent. The khadar land occupies a belt of 
varying width along the various rivers of the area. The khadar of 
the Ghaghara and the Sarju differs from that of the Ganga. The 
deposits of the former are predominantly sandy and sandy loam 
while that of the latter consist of silt clay. The surface of the 
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khadar along the course of the Ghaghara and Sarju is marked with 
irregular depressions which have come into existence owing to the 
changing course of the rivers. Very often the high floods in the 
Ghaghara leave coarse sand deposits which are not useful for 
agricultural purposes. But the floods in the Ganga generally 
prove useful to the cultivators in the lowlands, even if they 
destroy the standing kharif crops. The floods deposit a layer of 
fertile silt which increases the production substantially and 
thus compensate the losses of kharif crops and also increases the 
yield in the successive years. 
The Eastern Uttar Pradesh is a flat region, gently sloping 
from northwest to southwest, having an average slope of one metre 
per 4 km. Another salient feature of the relief is the broad and 
low valleys of the rivers Ghaghara and Ganga, locally called 
Kachhar or Khadar as opposed to upland country of bhangar. The 
transition between the two is, in most cases, clearly marked 
since the valleys are well depressed below the general level of 
the region and are inundated for a long period during the years 
of heavy rainfall. 
DRAINAGE 
Drainage lines hold particular importance in the region; not 
only do they provide redeeming topographic breaks in the general 
flatness of the plain and provide sub-regional or even local 
uniqueness and individuality to the different parcels of land but 
they also govern to a great extent, the human occupance of land, 
particularly the agricultural land and setllements. The cropping 
pattern and agricultural productivity of the various crops 
raised in the area are closely related to the type of soils which 
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have been formed by the rivers in the region. The drainace pat-
tern is dendritic in general, and the general characteristic 
feature available throughout the plains is that the rivers meet 
at acute angles, and several tributaries form parallel or sub-
parallel lines to the main streams. 
The drainage of the entire Eastern Uttar Pradesh discharges 
itself into the river Ganga. All rivers and their tributaries 
take a southeasterly direction, following the general slope of 
the country. There are three main internal sub-divisions: the 
Ganga system in the south, the Ghaghara in the north and Gomti in 
the middle. 
The Ghagara, the Ganga. the Gomti. the Sarju. the Tons, the 
Chandra Prabha and Karamnasa are the major streams which have 
tortuous courses, forming meanders and ox-blow lakes across the 
plain. The Ghaghara, Gomti and the Ganga have their perennial 
sources in the Himalayas, whereas other rivers are seasonal in 
character and have their sources in important ox-bow lakes. The 
rivers follow the general slope of the area which is from north-
west to southeast. All the rivers discharges their water into the 
Ganga. The rivers play a dominating role in the evolution of 
various agricultural landscapes of the area under study. 
SOILS 
The pattern of agriculture depends mainly on the nature of 
the soils. The soils of the area under study belong to the broad 
belt of alluvium found in the Ganga plain. Soil maps of India and 
even that of Uttar Pradesh, prepared from time to time by various 
authorities, give a generalized picture. However there are other 
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sources e.fi. settlement reports and the District Gazetteers which 
provide detailed and relevant information regarding the soils of 
this region. 
In these official records, soil classification is attempted 
on the basis of colour, texture, availability of water and the 
level of land. This classification was undertaken for assessment 
of revenue, and the classification is mainly empirical in nature. 
Each type of soil has been given local names such as matiyar, 
domat, balua and dhankar which have also been adopted in the 
region. On the basis of official classification as well as on 
personal observations, the region is divided into five soil zones 
as shown in Fig. 2. 
The soils of the region which are made of alluvium brought 
down by the rivers Ganga, Ghaghara and Sarju, have been very much 
affected by the local climatic, vegetative and topographic condi-
tions. The proximity of the Himalayan ranges has also greatly 
shaped the nature of the soils from where the parent rock materi-
als are brought down by the rivers and deposited in the plain. 
The zonal differentiation in the parent rock materials has in 
turn given a distinct characteristic to each type of soils. 
Geologically, the alluvial deposits of the region fall into 
two divisions to which one more may be added»khadar or new allu-
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vium is generally light in colour owing to the higher amount of 
sand present in its composition; bhangar or old alluvium having 
more clayey and silty compositions, is generally gray to dark in 
colour, and lastly krail which is rich in plant food and appears 
blackish or black on surface. The Bhangar corresponds with the 
middle-Pleistocene age and the khadar with the Recent, while the 
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Krail seems to be formed in the intervening period. Casual dis-
tinction between these three is somewhat difficult but usually 
the old alluviums are spread over the higher ground and the newer 
ones occupy the low land areas in the vicinity of the rivers, 
while the Krail is found in low depressions south of the Ganga. 
Any classification of the soils in the region must take into 
account these three main types of deposits. The khadar deposits 
are generally found in the neighbourhood of the rivers Ganga, 
Ghaghara and Sarju and represent the most recent soil materials 
liable to be renewed every year by these rivers. The soils of the 
khadar range in texture from gravel and coarse sand in the upper 
courses and in the close neighbourhood of the river beds to the 
fine sand and silt in the lower courses and on the borders of the 
Bhangar. During the time of heavy floods the whole tract of low 
khadar lands is usually covered by water and rabi sowing is 
suspended till the water recedes and dries up completely. One 
marked phenomenon of the khadar land is that the ground level is 
gradually raised with the successive deposits of alluvium till 
the land becomes free from the annual inundations. In such cases, 
the khadar becomes very productive and the fertility deteriorates 
only when the river suddenly carves out new channels, through 
them and takes away the raised land with it (Ray Chaudhry, 1963, 
44). 
The bhangar land represents the gently sloping plain above 
the flood level of the rivers where soil varies in texture, 
extensively depending upon the nature of topography and drainage. 
The soil varies from sandy loam, where the drainage is not imped-
ed, to silt and clay where it is checked. Sometimes the alluvial 
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deposits of bhangar land contain a good deal of kankar nodules in 
the form of irregular concretion of lime which are formed due to 
the segregation of calcareous materials. The patches of the 
saline and alkaline (usar) soils in the bhangar is not an unusual 
phenomenon which often interrupts with the fertile land. Such 
type of soils are not very well marked and do not occupy very 
extensive area. 
Sandy Soils (Balua) 
Sandy soil in the region is Khadar or newer alluvium. It is 
confined to a narrow tract along the banks of the Ghaghara, the 
Sarju and the Ganga. It owes its origin to the annual inundations 
by which a fresh cover of sandy alluvium is spread over. The 
sandy soils vary greatly in their composition from place to place 
depending upon the distance from the river-bed. In the immediate 
vicinity of the rivers, the deposition of alluvium consists of 
comparatively big particles of sand and gravel, while farther 
away, the size of sand decreases to minute particles and percent-
age of the silt gradually increases. The sandy soils neither show 
any sign of profile nor they have base exchange properties by 
which they may retain water and humus contents. The soil appears 
gray to ash gray on the surface. It dries up completely during 
summer season and leaching takes place with the heavy rain-water 
during wet monsoon months. Water table in the soil is always high 
which lies close to the surface during the summer. The sandy 
soil, therefore, need no irrigation in any cropping season. 
Agriculture, however, becomes precarious owing to the water-
logging and floods during the kharif season. Some millets, pulses 
and other early maturing crops are grown in this type of soil* 
Besides a good harvest of zaid crops like melons, water-melons ""^  
and creeping vegetables which additionally help in the nitrogen 
fixation are also grown. 
BHANGAR SOILS 
(1) Loamy soils (Domat) 
Among the bhangar soils, loamy soil is the most fertile one 
which occupies considerable portion of a generally well-drained 
plain. Drainage is impeded only where there is an accumulation of 
kankar pan near the surface at a depth of only about one metre. 
In their texture, loamy soils are either sandy loam or silty loam 
with high amount of organic matter and iron content. On the 
surface, its colour varies from yellow to reddish brown but in 
its subsequent layers below the surface the organic matter dete-
riorates gradually and the texture tends to be more silty. As the 
clay particles in the soil are limited and the soil has light 
texture, it does not have a high water-holding capacity. The 
scientists of "Soil Survey and Soil Works" in Uttar Pradesh, have 
given the morphological, physical, chemical and mechanical char-
acteristics of sandy to loamy soils. These soils have been 
categorized into type 1 group. 
Type I soils have more mature profiles. They have been very 
intensively cultivated and have reached a high level of agricul-
tural development. Higher rainfall of the area has brought about 
intense leaching in the profiles so that the soils exhibit acidic 
reaction. In the profile, the leaching is clearly visible by the 
illuviation of sesquioxides, iron and clay to the lower depths. 
Leaching has gone to such extent that even the exchange complex 
has been affected and calcium has been partially replaced by 
raafineslum and even hydrofien. Orfianic matter and total nitrofien 
are much lower than in the other soils. Soluble salt contents of 
these soils are also low. The water retentive capacity of these 
soils is also low due to open lighter texture. The domat or loamy 
soils in the area are confined to the eastern part of the region 
in the interfluve between the Sarju and the Ghaghara in the 
district of Ballia. 
(2) Clayey Loam (Matiyar) 
Clayey loam is a heavy soil in the sense that it • has more 
clay silt particles than loamy soils. As compared to the loam, 
clayey loam has a high water retaining capacity because the fine 
particles are washed out from the higher ground and are accumu-
lated in the depressions which increase its water retention 
capacity. 
It is a sticky soil and is somewhat between loam and clay as 
far as the texture is concerned. The formation of kankar pan at 
shallow depths is not an unusual phenomenon. The soil below the 
kankar pan is usually sandy and the percentage of clay diminish-
es gradually with the depth. The soluble salt contents are high 
in the soil and sometimes accumulate in the sub-soil through the 
process of capillary action, and if the soil is ploughed deep, 
they come up to the surface and make it less fertile. 
The soil is brownish to gray in colour according to the 
variability in texture and organic matters. A large amount of 
clay particles present in the soil impedes the drainage. The 
water-table in the soil is not so high as in the khadar soils. 
During the dry periods the soil hardens to a high degree of 
consistency and ploughing becomes difficult but it attains plas-
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ticity when it is wet. The soil usually requires irrigation for 
rabi crops, and these facilities are provided mostly by tube-
wells . 
The lands covered by clayey loam soils produce good crops of 
rice both broadcast and transplanted, arahar and small millets in 
the kharif season where as wheat, barley, peas, lentil and gram 
in the rabi season. The matiyar or clay loam zone is the most 
extensive of all soil zones. It covers nearly half of the region 
and lies beyond khadar lands. It forms an extensive region north 
of the Ganga, a little south of the Gomati. The second zone of 
the matiyar is between the Sarju in the north and the Besu in the 
south. 
(3) Clayey (Dhankar) 
Clayey soil is confined to a large tract running west to 
east through the heart of the region. A small pocket of it is 
also found in the southern part of the region. The percentage of 
clay constituents in the soil ranges between 40 and 45 and thus 
increases its water retention power. In view of its low-lying 
character and holding stagnated water for a longer time, trans-
planted rice cultivated satisfactorily in this type of soil. 
The formation of this soil is being ascribed to the impeded 
drainage an hydrologic elements working in place of the normal 
processes of soil formation in the zonal pedogenic complex of the 
tract. Through the leaching process which is a usual phenomenon 
in this type of soil, a heavy amount of calcium carbonate is 
washed down to accumulate at the depth of 0.75 metre to one metre 
by which kankar pans are formed. These kankar pans check free 
movement of water and thus the soil, suffers from poor drainage. 
Aeration is also poor in this soil. The colour of the soil varies 
from gray to dark gray depending upon the amount of humus and 
clay contents present in it. A large amount of biological and 
botanical remains are continuously added which increase the :. 
status of humus and nitrogen in the soil. 
Dhankar soil is so tenaceous that it can not be worked out 
if not well moistened. It hardens to very high consistency when 
dry, giving way at the same time to cracks. During the wet 
monsoon months, it attains the characteristic of molten plastic 
and causes inaccessibility. Uater-table is always high ranging 
between one metre from the surface during rains to 2 or 3 metres 
during dry months. In extreme cases, soluble salt may occur in 
the sub-soil but it does not lead to salinization on the upper 
horizon of the soil. 
The soil is highly suitable for transplanted rice which 
constitutes the bulk of the annual harvests. Owing to the diffi-
culty of ploughing season, rabi crops are not extensively grown. 
Some of the rabi crops like barley, gram, lentil peas are grown 
in this soil but they usually give poor returns. 
Black Clay(Karail) 
The black clay is locally known as Karail soil and resem-
bles to black cotton soil of India. It is black in colour and 
predominantly clay in composition. It has great moisture retain-
ing capacity. The characteristic of this soil is that it becomes 
sticky, during rains and restricts ploughing. But in summers, it 
becomes very stiff and produces fissures. Thus the dry karail 
cannot be ploughed and irrigation cannot be provided as the water 
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penetrates rapidly through fissures. Owing to these difficulties, 
the agriculture entirely depends upon rainfall thus failure of 
monsoon leads to the failure of crops of both karif and rabi. 
This soil type is found in a limited area in the south-east of 
the region which is exclusively concentrated in the district of 
Ghazipur. 
PHYSICAL DIVISIONS 
It is difficult to divide the region into physical sub-units 
on any prominent foundation of relief, except through the help of 
river systems which generally carve out somewhat interdistin-
guishable relief and slope, differential nature of drainage based 
on rainfall regions. Based on these somewhat cogent foundation 
the region may be sub-divided into five physical divisions. 
(Fig.3) 
i . The Khadar 
ii. The Ghaghara-Tons-Sarju interfluve 
iii. The Tons-Sarju-Gomti interfluve 
iv. The Trans Gomti Plain 
V. The Trans Ganga Plain 
I . The Khadar 
This region is confined to a narrow tract along the river 
Ghaghara, Sarju and Ganga. This region usually consists of sand 
and silt brought down by the rivers. The distinguishable feature 
of this tract is the abundance of moisture. For, during rainy 
months this belt is either submerged under water or is turned 
into swamps and shallow lakes. In the cold dry season, the sur-
face of this tract becomes dry but the sub-soil remains moist. 
The water table is very high and water can be found only a meter 
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below the surface. •• 
The soils of this tract vary from sand along Ghaghara to 
silt along the course of river Ganga. The silty deposits of Ganga 
is more fertile in comparison to sand deposits of Ghaghara. 
Another notable feature of Khadar area is dependance on river 
action. As sometimes the rivers cut across the fertile land, 
while at other times it may deposit a layer of fertile silt over 
a poor soil. 
11• The Ghaghara - Tons - Sarju Interfluve 
This zone lies south of Ghaghara Khadar. Excluding, the 
Khadar land, it covers entire Ballia district and northern part 
of Azamgarh district. Though this zone is not liable to floods, 
yet the valleys of Sarju and Tons are subject to recurring floods 
during rainy months. The Sarju Khadar divides this zone into two 
unequal parts. The Western part, which covers Azamgarh district 
is drained by rivers Tons, Sarju and their tributaries. There are 
a number of tals ox-bow-lakes, and deserted channels of rivers, 
particularly along Ghaghara, and in the eastern part i.e. Surha 
tal in Ballia. The water table in the eastern part varies between 
five and seven metres but in the western part it ranges between 
seven and nine metres. 
m • The Tons-Sar ju-Gomti Interfluve 
This tract includes the southern part of Azamgarh, parts of 
Ghazipur which lies between river Sarju and Mangi, and the area 
lying north of river Gomti in Jaunpur district. Though it is a 
monotonous plain but its regularty is broken by slight undula-
tions and important drainage channel or by local depression, 
which effect the drainage system in the north western part of^*^ 
this zone. The soil is generally clayey; which is grey to dark 
grey in colour. This type of soil is usually given to the culti-
vation of transplanted rice. Patches of usar and reh soils are 
common in this area. However, in some parts, there is a large 
amount of kankar in the sub soil, which renders the soil of low 
agricultural value. 
IV. The Trians Gpmti Plain 
This tract includes a large part of Jaunpur district which 
lies south of river Gomti and those parts of Varanasi which lie 
west of river Ganga. Loamy soils are dominant, though patches of 
clayey loam or clay are also common. The surface soil is yellow 
to brown in colour while the subsoil is brownish yellow, indicat-
ing good drainage and hence this region does not suffer from 
water logging. The soil of this tract is light in texture and has 
low water retention capacity. The water table in the rainy months 
ranges between eight and ten metres, while in the dry months it 
drops to 12 and 14 metres. This region specilizes in the cultiva-
tion of vegetables. 
V. The Trans Ganga Plain 
The tract stretches between the Ganga and the Karamnasa. As 
such it includes whole of Chandauli block of Varanasi and South-
ern part of Zamania block of Ghazipur district. There ia absence 
of conspicuous drainage channels. The water table ranges between 
eight and ten metres during raing season and between ten and 
twelve metres in summer season. The dominant soils of this region 
are clayey and block clay (Krail). The Krail is black in colour 
and predoininatly clayey in texture. It is usually devoted to the 
cultivation of rice crops. gQ 
CLIHATE 
The Eastern Uttar Pradesh experiences a sub-tropical monsoon 
type of climate which is characterised by a seasonal rhythm 
produced by the south-west and north-east monsoons. During the 
north-east monsoon period, the winds blow from west to east. It 
is almost dry because of its origin over the landmass. The weath-
er in this season is marked by clear skies, low humidity and 
extremely low temperature. During the south-west monsoon period, 
the winds in this region blow from east towards west. They are 
oceanic in origin and are exceedingly laden with moisture. The 
associated weather is characterised by over-cast skies, heavy 
rainfall and high relative humidity. In the light of the most 
salient characteristics of these two types of winds, the appro-
priate terms of dry monsoon and wet monsoon may be suggested. The 
pressure gradients during the dry monsoon season are very low and 
the resultant wind force is also weak. On the other hand, the 
intense heating of the area during the wet monsoon season gives 
birth to steep gradients owing to which the wind blows with a 
relatively high speed. 
The seasonal rhythm of monsoon reversal is the chief charac-
teristic of the region, the slightest variation of which largely 
controls the agricultural operations of the area. The two farming 
seasons of karif and rabi are determined by the wet and dry 
monsoons. Dry monsoon period extends roughly from November to the 
middle of June and the temperature variations between the first 
four months and the last three and a half months are so great 
that it becomes safe to divide this period into cold weather 
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season which includes the months of November, December, January 
and February and hot weather season including the months of 
March, April, May and the first half of June. The cold weather 
season corresponds with the season of rabi crops but the hot 
weather season by virtue of its being completely dry never per-
mits agricultural operations. The ripening of the rabi crops is, 
however, helped by this season. The wet monsoon season includes 
the remaining months of the year i.e. from mid-June to October 
and corresponds with the karif season. Thus, there are three 
distinct seasons which are commonly recognised in the Eastern 
Uttar Pradesh. 
1. The Cold Weather Season (November to February) 
2. The Hot Weather Season (March to Mid-June) 
3. The Season of General Rains (Mid-June to October) 
THE COLD WEATHER SEASON 
After the retreat of south-west monsoon, the region comes 
gradually under a high pressure belt which develops over the 
Ganga plain, due to low temperature. The prevailing wind blows 
from west to east and its direction is determined by the combined 
effect of the pressure distribution and the lofty ranges of the 
Himalayas. The pressure gradients are not steep enough to produce 
strong winds. The breezes are light with a velocity of about 3 to 
4 km per hour in November and December. 
The mean monthly temperatures of Jaunpur and Varanasi in 
November are 23.0 C and 20.0*C respectively. The mean maximum 
temperatures in November at the respective stations are 31.0*C 
and 27.0 C respectively, while the mean minimum tempecatucee in 
the same month for the same stations are 14.0*C and 13.0*C re-
spectively. In December, the temperature further decreases by 
about 5.0 C and the days become less warm whereas the nights 
become colder. The month of January records the lowest tempera-
ture of the year and, therefore, it is the coldest month. The 
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mean monthly temperature in January at Varanasi is 9.0 C. During 
this month, heavy mist or fog locally known as Kohra often occurs 
at night and lasts till the early morning hours. 
The month of February registers a slight increase in the 
temperature but the nights are still cold and the days are com-
paratively warmer. The mean monthly temperatures at Varanasi and 
Jaunpur are 18.2 C and 18.3 C respectively. 
The rainfall during the cold weather season is small, irreg-
ular and sporadic. It is locally heavy where the thunderstorms 
are associated with disturbances. The average rainfall in January 
at Jaunpur, Ghazipur, Ballia, Varanasi and Azamgarh is 6.8, 7.7, 
4.7, 9 and 5.6 mm respectively while in the month of February for 
the same stations it is 19.5, 21.2, 19.6, 21.9 and 19.6 mm re-
si>ectively. The winter rainfall ia highly beneficial for the rabi 
crops. The effectiveness of this rainfall is further increased by 
the prevailing low temperatures. Amidst the general fine weather, 
there occur some disturbances brought by the western depressions 
during the months of December, January and February. The region 
is benefited with a small quantity of rainfall when these depres-
sions appear in this season. Some of these depressions originate 
in the Ilediterranean area and a few come from the Atlantic 
(Shafi, 1960, 19). The rainfall caused by the depression LB 
preceded by a warm close weather with light southerly or easterly 
winds and is followed by a considerable fall of temperature and 
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strone cool westerly winds. The cloudy weather is temporary for a 
day or so and is followed by clear skies. In rare cases, the cold 
weather depressions brin£ with them hailstorms. These hailstorms 
are liable to damage the rabi crops heavily if they occur late in 
January and February when the flowers and immature ears of the 
plants are bruised by them. In case they occur during November 
and December, the damage done by them is comparatively low. It is 
often experienced that the crop in one field may he seriously 
affected by them, while the crops of next field only few metres 
away are totally immune from their adverse effect. 
THE HOT WEATHER SEASON (March to Mid-June) 
The beginning of March is well marked by a rapid increase of 
temperature because of the apparent northward movement of the 
sun.Uith the increase in temperature, the pressure falls abruptly 
on the heated plain but the sub-tropical anti-cyclone still 
persists (Kendrew, 1961, 162). In this season, the area is domi-
nated by a low pressure system due to high temperature. The mean 
maximum monthly temperatures in March at Jaunpur and Varanasi are 
35.0 C and 33.0 C respectively, while the mean minimum monthly 
temperatures for the same month at the two stations are 26.0 C 
0 
and 25.0 C respectively. The month of May registers the highest 
temperature of the year. The mean monthly temperatures for this 
month at Jaunpur and Varanasi are 38.0*C and 36.o'c respectively 
while the mean maximum temperatures at the two stations are 
39.3 C and 38.4 C respectively. With the onset of monsoon the 
temperature begins to fall and humidity increases in the month of 
July. 
In the summer months, hot dry winds locally known as 'Loo' 
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are a regular phenomena and their intensity becomes greater in 
May and June. The most important characteristic features of hot 
winds are their intense dryness and excessive temperature. Their 
velocity increases in the afternoon and they blow with violent 
force till 4.00 p.m. in the evening when their force is retarded 
to such an extent that may practically disappear from the scene. 
The humidity on such occasions sometimes falls as low as 2 per 
cent from noon to 4 p.m. Such conditions persist until the middle 
of June prior to the onset of the southwest monsoon. 
The occurrence of dust storms locally known as 'Aandhi' is 
another phenomenon of this season. These dust storms last for a 
short time, give peculiar reddish yellow glare to the sunlight, 
more specially in the afternoon and sometimes bring about small 
amount of rainfall. Sometimes these are accompanied by thunder-
storms which do a lot of damage to buildings and trees. 
The rainfall during this season is sporadic, short lived, 
subject to great local variations and frequently repeated about 
the same hours day after day for many days in succession. The 
month of June receives highest rainfall in this season. The 
rainfall during this month at Jaunpur, Ghazipur, Ballia, Varanasi 
and Azamgarh are 8.7, 11.9, 8.5, 8.7 and 10.7 cm. The rainfall of 
this season provides a temporary relief from the intensity of the 
heat and makes the weather pleasant often for a day or a couple 
of days. After the rainfall, the air becomes cool and the circu-
lation of the dust particles in the atmosphere is reduced to the 
minimum. The humidity slightly increases for sometimes, but again 
decreases gradually during the dry period and the heat again 
becomes unbearable. 
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THE SEASON OF GENERAL RAINS 
The beginning of June is marked by more severe characteris-
tics of hot weather season when the heat coupled with dryness of 
the atmosphere becomes intolerable. At this time an intense low 
pressure area develops in north-western India. As a result, the 
zonal westerlies over north-western India begin to move northward 
but this is resisted by the mountains. Consequently, the jet 
stream which was south of the mountains at about 30 N during 
winter, tends to alternately disappear and is associated with the 
northward advance of the summer monsoon. In late May or early 
June there occurs a westward movement of low pressure trough from 
85 E to 75 E over western India. With the disappearance of jet 
over northern India and a westward shift of the trough, monsoon 
winds enter the Plains (Trewartha, 1962, 159). These moisture 
laden winds bring an abrupt change in the weather and a sudden 
fall in day temperature. The atmosphere becomes cool and pleas-
ant. The mean monthly temperatures in July at Jaunpur and Varana-
si drops to 38.00 C and 33.00*C respectively. The sky becomes 
overcast for days together and rain falls in downpours, sometimes 
accompanied by violent thunder and lightning. 
The rainy season begins from mid-June and it lingers on to 
the end of October. The rainfall received in this region is copi-
ous because the two main currents of the monsoon i.e. the Bay of 
Bengal current and the Arabian Sea current after meeting in 
central India reach here with an increasing force. The interrup-
tion of Himalayan chain brings about heavy rainfall in the imme-
diate neighborhood of the southern Himalayan slopes, a part of 
which is occupied by the sub-Himalayan east region. Rainfall 
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begins in June and remains steady with alternating rainless 
intervals in July and August and decreases in quantity and fre-
quency in the month of September. By the month of July, the west 
monsoons are fully set in the region. Rainless intervals of a day 
or two are interspersed frequently during the rainiest month of 
the year receiving more than half of the total annual rainfall. 
Each of the stations, except Saidpur, receives more than 56 
per cent of the total annual rainfall during these two months 
(Table 1). 
The rainfall normally declines in September and longer 
intervals prevail; for example, the average number of rainy days 
of Varanasi in July and August are 11.2 and 20.1 respectively 
which is reduced to 5.5 in September. The mean monthly tempera-
ture in this month remains high but the decrease in temperature 
which is usually marked in late September results in the increase 
of the atmospheric pressure and the monsoonal currents begin to 
weaken. This weakening is, however, a slow process in contrast to 
the sudden burst with which the monsoon commenced (Kendrew, 1961, 
180). The day temperature in September is however, 0.4*C higher 
than that of August but the mean monthly temperatures during 
August and September are almost similar. The day temperature in 
September increases a little perhaps, due to comparatively low 
cloudy weather. The relative humidity comes down to about 80 per 
cent and the amount of cloud is only 4.3 in this month. The 
average rainfalls in September at Varanasi, Ghazipur, Ballia, 
Azamgarh and Jaunpur are 16.8 cm, 28.90 cm, 20.0 cm, 20.5 cm and 
19.9 cm respectively. The rainfall during the month of September 
is beneficial to the standing rice crops. The high humidity, low 
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Table 1 
Distribution of Rainfall 
(Rainfall figures are in Centimeters) 
Stations Total Annual Rainfall in Percentage of the 
Rainfall July & August total rainfall 
5 8 . 5 5 
6 0 . 0 6 
6 1 . 8 5 
5 8 . 1 4 
5 9 . 4 8 
6 2 . 3 4 
5 7 . 0 3 
5 9 . 8 1 
5 7 . 5 7 
4 8 . 4 6 
5 7 . 3 0 
5 7 . 2 0 
5 8 . 5 8 
6 4 . 7 8 
5 6 . 2 7 
6 6 . 8 5 
5 7 . 7 4 
5 9 . 2 4 
5 8 . 9 0 
5 7 . 0 2 
5 7 . 3 3 
5 8 . 3 8 
••Varanasi 
Chandauli 
Ganga Pur 
.Jaunpur 
Marihauon 
Machlishahar 
Kerakat 
Shahganj 
•• Ghazipur 
Saidpur 
Zamania 
Muhamdabad 
-Ballia 
Rasra 
Bansdih 
Sikenderpur 
. Azamgarh 
Deogaon (Lalganj) 
Mahul (Phulpur) 
Jiwanpur (Sagri) 
Mohammadpur 
» Ghosi 
107.60 
106.90 
100.40 
103.20 
99.20 
95.60 
104.50 
97.30 
107.00 
90.80 
96.50 
107.00 
90.30 
84.90 
101.30 
89.30 
106.00 
97.90 
105.00 
102.60 
100.30 
100.90 
63.00 
64.20 
62.10 
60.00 
59.00 
59.60 
59.60 
58.20 
61.60 
44.00 
55.30 
61.20 
52.90 
55.00 
57.00 
59.70 
61.20 
58.00 
62.22 
58.50 
57.50 
58.90 
amount of cloud, the lone rainless interval, hieh temperature and 
calm atmosphere together make the month of September sultry. 
The monsoon completely weakens with the development of high 
pressure belt. The remnant of wet monsoon gives only an insignif-
icant amount of rain to the region. The average rainfall in 
October at Varanasi is only 3.3 centimeters and the number of 
rainy days seldom exceeds two. 
The period of the wet monsoon is not one of the continual 
rainfall because the rain-bearing currents do not appear in the 
region day after day. The periods of rainfall are interspersed by 
the spells of fine weather which are very useful for the kharif 
crops. The spells of fine weather do not last many days and are 
produced by "a shoulder of the high pressure" which embraces the 
whole region by pushing the axis of low pressure trough of north-
ern India towards the foothills of the Himalayas (Blanford, Vol. 
Ill, 217). The rainless period with clear sky is most welcome to 
the farmers because the continued rain with cloudy sky not only 
damage most of the crops but also interrupt their agricultural 
activities. 
CHAPTER IV 
LEVELS OF AGRICULTURAL PRODUCTIVITY 
C J 
The present chapter is an attempt to measure the level of 
agricultural productivity in the Eastern Uttar Pradesh. The 
purpose is to put the area under study into regions of various 
levels of productivity. For this purpose, productivity of various 
groups of crops as well as of all the major crops together, that 
is aggregate productivity are calculated and mapped. The initial 
year for which productivity of different groups of crops is 
calc-ulated is 197 6. In fact, to smooth out fiMctuations in pro-
ductivity due to differences in climatic conditions, productivity 
for 1976 is calculated by averaging production and area under 
different crops over 1976, 1977 and 1978. These years are select-
ed because the gains of Green Revolution starting in 1967 have 
stabilised in these years. The final point of time is 1986, the 
figures for which are the average over the years 1984, 1985 and 
1986. These are the years which are recorded as the recent ones 
with regards to availability of data. The aim of this exercise is 
to examine as to whether there is any discernible change in the 
11evel of productivity achieved during the Green Revolution or 
not. 
The technique applied in the present study is based on 
Yang's method (1965) because it has its relative merits over 
other methods. It not only gives weightage to the areal extent of 
crops but also is applicable in the agricultural realities of the 
developing world. Moreover, it is explicitly a relative index of 
productivity which measures productivity levels of units of 
observation with reference to regional yield. 
The productivity is calculated by taking into account the 
major crops which are usually grown in the study area and account 
for as high hectarage as 90 per cent of the gross sown area. In 
order to measure the level of different types of crops they are 
at first put into four groups: cereals, pulses, oilseeds and cash 
crops. Cereals include rice, wheat, jowar, bajra, maize and 
barley. Pulses include arhar, peas and gram. The group of oil-
seeds is composed of only two crops i.e., mustard and linseed. 
The category of cash crops also includes two crops which are very 
common in the area, that is, sugarcane and potato. The aggregate 
index is calculated by considering yield and area of all these 
thirteen major crops. 
PRODUCTIVITY REGIONS: CEREALS - 1976 
The levels of productivity of cereals are shown in Fig. 4. 
It is observed that cereals productivity vary from a minimum 
index value of 71.72 in Qasimabad development block of Ghazipur 
to a maximum of 150.92 in Cholapur of Varanasi (Table 2). The 
co-efficient of variation of cereals productivity in this year is 
worked out as 12.68 per cent which is marginally higher than that 
of the lowest shown by cash crops. It means that among the four 
crop groups, cereals have a small spatial variability. This 
variation, using standard deviation technique, is divided into 
five classes of very high, high, medium, low and very low levels 
which have index values of more than 118, 105-119, 93-105, 80-93 
and less than 80 respectively. 
There are only six blocks which have recorded a very high 
productivity level. They account for about 5.6 per cent of all 
the development blocks in the region. Interestingly, all these 
six blocks are situated in Varanasi where they make two small 
SI. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
INDICES 
(Based 
Blocks 
Chakia 
Shahabganj 
Naugarh 
Chandual 
Brahni 
Sakaldiha 
Dhanapur 
Chahania 
Cholapur 
Chiraigoan 
Niamtabad 
K.V.Peeth 
Haruha 
Pindra 
Badagaon 
Sevapur 
Arajilines 
Ghosi 
Bhadohi 
Surlyawan 
Gyanpur 
Deegh 
Dobhi 
Kerakat 
Muftiganj 
Jalalpur 
Ramnagar 
Dharmapur 
Karanja Kalan 
Shahganj 
Suithakalan 
Khuthan 
Badlapur 
Maharajganj 
Sujanganj 
nungra Badshapui 
Ilachlishahar 
Sikrara 
Marihaun 
Barsathi 
Rampur 
Bakhsa 
Pawai 
Phoolpur 
TABLE 2 
OF AGRICULTURAL PRODUCTIVITY 
on Yang's Productivity Index) 
1976 
Cereals 
113.16 
112.46 
99.39 
113.75 
113.66 
120.75 
122.75 
139.04 
150.92 
109.95 
105.62 
116.75 
112.29 
114.82 
105.75 
108.24 
111.65 
126.25 
109.40 
107.02 
118.30 
102.20 
106.29 
108.02 
106.37 
106.67 
107.18 
109.46 
105.87 
102.42 
76.64 
102.70 
106.64 
93.36 
107.78 
r 109.13 
103.77 
106.66 
100.25 
107.47 
93.72 
110.34 
96.07 
95.05 
Pulses 
93.43 
93.87 
93.10 
99.45 
98.50 
88.70 
139.00 
103.43 
104.50 
106.17 
110.54 
67.31 
108.55 
102.64 
88.75 
115.35 
100.44 
105.13 
136.79 
103.70 
100.43 
95.61 
113.73 
116.92 
109.29 
106,72 
127.05 
113.32 
78.81 
113.64 
115.66 
117.12 
114.49 
116.58 
115.41 
124.14 
124.45 
116.12 
111.54 
117.48 
113.88 
86.94 
91.36 
92.56 
Oil 
Seeds 
152.18 
99.59 
97.29 
105.51 
92.19 
91.98 
87.99 
89.78 
94.20 
96.51 
95.26 
100.57 
107.73 
92.03 
126.71 
113.54 
91.04 
141.31 
99.39 
117.65 
100.59 
112.49 
119.93 
94.98 
106.76 
124.81 
120.22 
129.86 
90.12 
111.95 
117.28 
107.82 
110.04 
101.53 
126.72 
117.28 
99.47 
122.59 
97.12 
100.07 
100.40 
93.09 
154.35 
141.69 
Cash 
Crops 
98.10 
98.30 
100.45 
94.68 
77.98 
111.28 
96.77 
97.70 
97.98 
98.15 
98.00 
95.09 
98.22 
96.59 
98.98 
97.92 
88.68 
98.08 
98.75 
64.58 
96.94 
98.36 
97.38 
97.88 
97.15 
97.13 
97.59 
97.30 
136.49 
95.78 
97.40 
103.33 
97.68 
90.06 
95.45 
98.76 
97.36 
97.29 
95.10 
97.43 
97.32 
98.65 
101.46 
102.17 
Aggre-
gate 
111.97 
110.54 
96.38 
111.62 
111.25 
116.53 
116.66 
104.08 
120.97 
108.75 
106.74 
113.93 
111.03 
112.30 
104.74 
108.42 
108.23 
119.40 
106.37 
103.40 
106.43 
106.65 
106.15 
108.39 
106.21 
106.13 
108.04 
109.11 
104.24 
101.53 
108.09 
107.57 
106.19 
96.41 
107.44 
107.38 
107.48 
106.79 
103.28 
107.55 
97.15 
107.52 
95.62 
95.62 
SI. 
No. 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
61 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
Blocks 
Martinganj 
Thekma 
Lalganj 
nuhamadpur 
Nizambad 
Tahbarpur 
Ahraula 
Koelsa 
Atraulia 
Maharajganj 
Bilariaganj 
Palahni 
Sarai Rani 
Mehnagpur 
Tarwa 
Jahanaganj 
Sathiaon 
Sagri 
Harraiya 
Azamatgarh 
Dohrighat 
Fatepur Madroan 
Ghosi 
Kopaganj 
Pardaha 
Maunath Bhanjan 
Mohamadbad 
Bhanwar Kalan 
Barachawar 
Qasimabad 
Ifuhamdabad 
Reotipur 
Bhadaura 
Zamania 
Ghazipur 
Mardah 
Birno 
Zakhania 
Manihar 
Karanda 
Deokali 
Sadat 
Saidpur 
Murli Chapra 
Bairia 
Reoti 
Bansdeeh 
Maniar 
Nava Nagar 
Cereals 
95.85 
96.10 
93.26 
93.60 
93.69 
93.68 
95.48 
92.71 
93.73 
95.39 
95.68 
95.70 
95.06 
96.04 
89.72 
100.39 
93.76 
71.44 
95.98 
103.06 
92.82 
92.24 
92.00 
94.05 
74.40 
94.06 
96.43 
103.40 
91.27 
71.72 
95.58 
92.29 
89.99 
93.79 
94.37 
95.57 
94.14 
98.48 
94.14 
94.42 
95.38 
93.42 
90.53 
102.31 
87.59 
87.35 
74.57 
79.59 
78.88 
Pulses 
93.38 
101.24 
88.87 
92.87 
93.99 
91.36 
91.36 
95.14 
95.35 
93.30 
93.68 
94.26 
92.23 
93.56 
99.92 
98.47 
94.82 
91.15 
86.91 
86.36 
82.77 
86.56 
95.77 
100.08 
100.06 
100.75 
49.69 
110.04 
110.21 
110.72 
107.82 
108.25 
97.75 
104.70 
70.68 
109.20 
108.13 
110.03 
103.35 
108.66 
111.64 
111.81 
108.14 
107.53 
104.53 
94.54 
64.20 
83.96 
103.15 
Oil 
Seeds 
144.95 
146.66 
83.33 
131.98 
148.95 
148.36 
163.74 
139.49 
148.01 
139.23 
135.98 
140.18 
159.77 
128.80 
143.30 
145.84 
151.43 
131.68 
139.02 
110.25 
124.28 
155.67 
145.18 
118.19 
126.63 
141.10 
179.23 
113.05 
128.20 
93. 72 
112.86 
101.76 
161.05 
106.82 
107.72 
64.62 
112.41 
111.13 
129.37 
119.30 
94.95 
106.49 
113.69 
105.30 
113.83 
122.33 
112.99 
118.30 
111.23 
Cash 
Crops 
102.66 
101.66 
101.80 
101.48 
101.45 
101.15 
100.82 
101.35 
101.35 
10.72 
100.33 
101.40 
102.56 
102.65 
101.32 
117.90 
67.02 
78.82 
100.32 
102.70 
95.96 
120.95 
104.32 
105.60 
106.00 
105.77 
89.50 
108.26 
107.89 
108.19 
139.39 
78.20 
110.29 
108.31 
108.86 
109.03 
108.43 
109.10 
109.76 
107.76 
109.89 
100.31 
124.80 
91.88 
92.91 
86.29 
100.67 
103.02 
93.61 
72 
contd.. 
Aggre-
gate 
95.62 
98.55 
94.14 
94.05 
94.57 
94.23 
95.53 
93.84 
94.98 
95.39 
95.69 
96.03 
95.37 
95.40 
95.95 
99.58 
94.85 
94.43 
94.49 
95.81 
93.77 
93.76 
92.77 
94.90 
93.51 
95.86 
85.55 
110.52 
97.19 
98.07 
97.60 
95.74 
95.90 
95.92 
96.58 
97.16 
97.62 
99.13 
96.43 
96.44 
98.76 
100.71 
100.39 
93.71 
91.77 
91.25 
84.58 
90.55 
86.43 
73 
c o n t d . . 
SI. 
No. 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
Blocks 
Siar 
Nagra 
Ratanpura 
Rasra 
Chilkahar 
Sohaon 
Dubhar 
Belhari 
Hanumanganj 
Berua Beri 
Garwar 
Pandah 
Cereals 
82.15 
87.85 
88.51 
100.63 
91.34 
83.20 
89.40 
92.76 
89.42 
88.10 
88.49 
87.83 
Pulses 
103.46 
108.90 
109.52 
105.60 
94.92 
107.98 
105.84 
99.80 
105.73 
111.36 
102.19 
103.26 
Oil 
Seeds 
103.68 
129.00 
139.98 
131.84 
95.49 
113.37 
121.34 
109.29 
102.51 
100.72 
114.11 
103.97 
Cash 
Crops 
98.06 
82.94 
82.46 
84.68 
83.78 
84.40 
87.93 
86.82 
92.05 
94.52 
100.12 
87.88 
Aggre-
gate 
89.39 
91.12 
91.55 
101.91 
93.03 
96.63 
92.83 
92.14 
92.85 
93.54 
90.88 
74.04 
regions. The first cluster comprising Sakaldiha, Dhanapur, Chaha-
nia and Cholapur is observed in the north-eastern part, while the 
second cluster comprising Ghosi and Gyanpur, is situated in the 
western part of the district. There are 27 blocks which have a 
high productivity level. They account for 24.8 per cent of all 
the development blocks of the region. The lowest productivity 
index in this region is 105.62 which means that in comparison to 
Eastern Uttar Pradesh, these blocks have more than five per cent 
higher productivity. With few exceptions, these blocks form a 
uniform contiguous belt in the southern part of the region which 
covers most of Jaunpur and Varanasi districts. The group of 
blocks having medium level of productivity consists of 47 such 
units which account for 45.7 per cent of all the blocks. Exclud-
ing, few pockets of medium productivity in the western part of 
the region, this category constitutes an extensive contiguous 
region in the northern and central parts of Eastern Uttar Pra-
desh. The medium productivity level covers almost entire Azamgarh 
and most of Ghazipur. There are 14 (13.3 per cent) blocks which 
have significantly low level of yield of cereals in comparison to 
the regional average. This low level of productivity forms four 
regions and one separate block. These regions of low productivity 
are generally observed in the eastern part of the study area, 
particularly in Ballia and Azamgarh. On the whole, these blocks 
have a tendency to concentrate in the eastern part of the region. 
The very low level of cereals productivity is found in 11 blocks 
which are 16.4 per cent of all the development blocks. The pro-
ductivity index of very low category is considerably lower than 
that of the study area. Most of these blocks form a contiguous 
region in the north eastern part of the study area. Apart from 
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this belt, there are observed three small pockets of very low 
productivity. As such, most development blocks having low and 
very low productivity levels are found in Ballia. 
The most interesting and significant aspect of the regional 
pattern of the levels of cereal productivity is that, excluding 
blocks of very high level which concentrates amidst the blocks of 
high level, all other productivity levels show a decreasing 
ipattern from southwest to northeast. It may be noted here that 
this pattern of productivity conforms closely with the spatial 
>attern of soils which show a decrease in the amount of clay in 
:he general direction of the decrease in the productivity. That 
.s, the very high and high levels of productivity are found in 
phe areas of clayey soils, while medium productivity in loamy 
oils and low and very low levels occur in sandy soils. This 
|bserved correlation between productivity levels and soil types 
quite realistic. For, the major cereal crop in the region is 
Jjlce which yields high in clayey soils. In short, the productivi-
of cereals is highly influenced by the edaphic variables. 
PlODUCTIVITY REGIONS: PULSES - 1976 
Productivity of pulses is shown in Fig. 5. It shows a con-
sljderable regional variation in the productivity of pulses in 
1','76. The mean productivity index of pulses is 101.74 and it 
ranges from 64.2 to 139 (Table 2). It means that the blocks 
having a yield higher and lower than the mean yield of pulses in 
the region are almost equal, but the variation is great. The high 
regional variation in the productivity of pulses is confirmed by 
its coefficient of variation which is 13.1 per cent. It is thus, 
the second largest variable crop after that of oilseeds. This 
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range of variation is classified into five classes of more than 
121, 108-121, 95-108, 82-95 and less than 82. These ranges are 
labelled as very high, high, medium, low and very low. 
There are merely three blocks namely, Dhanapur, Bhadohi and 
Ramnagar which show a very high level of productivity. They make 
three separate pockets one each in the western and eastern Varan-
asi and in the southern Jaunpur. These account for only 2.9 per 
cent of all the blocks in the study area. High level of produc-
tivity of pulses extends over 32 blocks which are 30.4 per cent 
of total blocks. This level covers the second largest area under 
pulses after the medium category. Barring Berua Beri in Ballia, 
there are observed three distinct regions of high productivity. 
The largest region lies in the western part of the study area 
where it consists of 16 blocks. It spread over western Azamgarh 
and Jaunpur. The second region comprises 13 development blocks of 
Ghazipur and Ballia while the third one which comprises three 
blocks, is located in Varanasi. It should be noted that these 
regions of high productivity make a discontinuous east-west belt 
running through the middle of the area under study. There are 37 
development blocks which have registered a medium level of pro-
ductivity. That is, 35.2 per cent blocks have a productivity 
which is not much different from the regional average. This 
category forms three distinct regions in the south eastern part 
of the study area. The largest region is spreading over Varanasi, 
Azamgarh and Ballia. The other two regions are small in extent. 
They are observed in the south eastern part of Varanasi, Gharze-
pur and western part of Varanasi. Besides, five isolated in-
stances are also observed viz. Atraulia, Thekma, Manihar, Muham-
dabad and Rasra. Though these blocks are making separate pockets 
yet they are not far away from the regions of medium productivity 
level. The low level of productivity is recorded in 26 blocks 
which account for 24.7 per cent. These blocks fall into four 
regions but only one region, which comprises 20 blocks of Azam-
garh and Jaunpur, is worth mentioning. The very low level of 
productivity is found in only seven (6.6 per cent) blocks. These 
blocks are scattered all over the study area without showing any 
tendency of clustering. They are Karanjikalan, Badagaon, K.V. 
Peeth, Sakaldiha, Ghazipur, Muhamdabad and Bansdeeh. 
The distribution of productivity of pulses shows no recog-
nised general pattern and is quite random. However, at a very 
generalised basis, it can be said that excluding central and 
western parts which show high level of productivity, it decreases 
from north to south and from west to east. 
PRODUCTIVITY REGIONS: OILSEEDS - 1976 
The regional pattern of productivity of oilseeds is as 
complex as that of pulses and does not show any definite pat-
tern. However, a slight tendency towards a pattern reverse to 
that shown by cereals is noted (Fig. 6). The mean productivity 
index of oilseeds is 118, meaning thereby that a large number of 
development blocks have an yield greater than the regional aver-
age. The minimum index of oilseeds productivity is 64.62, while 
the maximum is 179.23 (Table 2). It means that there is consider-
able variation in the productivity of this crop group as evinced 
by its coefficient of variation of 17.8 per cent which is the 
highest of all the four groups of crops. This variation is divid-
ed systematically into five categories of very high, high, medi-
8i 
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um, low and very low order. The range of these categories are 
more than 149, 128-149, 107-128, 86-107 and less than 86 respec-
tively. 
Fig. 6 shows that 10 (,9.6 per cent) blocks have recorded 
very high productivity of oilseeds. Most of them form a contigu-
ous region in the north, spreding over north central part of 
Azamgarh. Besides this area of some appreciable extent, very high 
productivity of oilseeds is also found in three isolated pock-
ets, viz. Chakia, Bhadaura and Fatehpur Madraon. There are 23 
blocks which exhibit high level of productivity. These blocks 
account for about 21.9 per cent of all the development blocks. An 
overwhelming majority of them i.e. 18 make a contiguous region in 
the northern and southern parts of Azamgarh. Apart from this 
extensive area of high productivity, there are five isolated 
blocks which show a high productivity level. These blocks are 
Ghosi and Haruha in Varanasi, Manihar and Barachawar in Ghazipur 
and Ghosi in Azamgarh. The medium level of productivity is 
recorded in 35 or one-third of all the development blocks. They 
constitute a quite significant number but do not form single 
contiguous region, rather they make six separate regions and one 
isolated pocket of medium productivity of oilseeds. Most of 
Jaunpur, a large part of Ballia and some parts of eastern Azam-
garh and western Ghazipur are found to have this level of produc-
tivity. An equal number of blocks recorded low level of produc-
tivity. This level forms two extensive and two small regions. The 
first extensive region extends over Varanasi, Ghazipur and south-
ern Azamgarh, where as the other region covers more than 60 per 
cent blocks of Ballia. The other two small regions are found in 
western Jaunpur. There are only two blocks viz. Ilardah and Lal-
ganj which are found to have a very low level of productivity. 
On an average, it can be argued that Azamgarh is a leading 
district in the region as far as the productivity level of oil-
seeds is concerned. For, almost all the blocks showing very high 
productivity levels are found in this district. Jaunpur can be 
considered to stand second while Ghazipur is at the third place, 
Ballia and Varanasi show the lowest level of oilseeds productivi-
ty in the region. As pointed out earlier, this pattern of produc-
tivity of oilseeds is quite random. However, on a very genera-
lised level, it can be said that the productivity of oilseeds 
decreases from north towards south and from west to east. This 
pattern, to some extent, is opposite to that of cereals. That is, 
areas where cereals yield high, oilseeds yield low and vice 
versa. But it should be noted that this association is not pro-
nounced. However, it suggests that the area under oilseeds is 
relatively large where cereals have a small hectarage. This is 
because, the index of productivity takes into account area under 
different crops as their respective weights. 
PRODUCTIVITY REGIONS: CASH CROPS - 1976 
Fig. 7 exhibits the regional variations in the productivity 
index of cash crops. It is observed that there is considerable 
variation in the productivity as it ranges from a minimum of 
64.62 to a maximum of 179.23 (Table 2). It has the largest coef-
ficient of variation of 17.84 per cent among all the crop groups. 
To regionalise the pattern of productivity of cash crops five 
categories of very high, high, medium, low and very low levels 
having limits of more than 118, 106-118, 94-106, 82-94 and less 
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than 82 are obtained. 
There are only six blocks (5.71 per cent) which have record-
ed a very high productivity of cash crops. They are Karanjakalan, 
Sathiaon, Jahanaganj, Dohrighat, Saidpur and Mohamdabad. These 
blocks do not form any region, rather they are sporadic. However, 
most of them, i.e. five blocks are situated in the eastern part 
of the study area. The category of high productivity is consti-
tuted by 17 (16.19 per cent) blocks of the Eastern Uttar Pradesh. 
They make two distinct regions, located in the southern and south 
eastern parts of the study area. The first region is constituted 
by 12 blocks. It falls entirely in the district of Ghazipur. The 
other region, constituted by five blocks is located in the south-
ern part of Varanasi district. The category of medium level of 
productivity is most extensive as it accounts for about 58.09 per 
cent blocks of the study area. Excluding, few instance of differ-
ent productivity levels, it makes a single contiguous region in 
the western half of the study area. There are 17 (16.19 per cent) 
blocks which have recorded a low level of productivity. These 
blocks form an extensive region and three isolated pockets. The 
lone region constituted by 14 blocks, falls completely in the 
district of Ballia. As such it lies in the eastern part of study 
area. The isolated blocks of low productivity are Maharajganj, 
Mohamdabad and Arajilines. Only four blocks viz. Suriyawan, 
Brahni, Reotipur and Siar recorded very low productivity of cash 
crops. These blocks are sporadic in distribution. It indicates 
that very low productivity of cash crops is a chance value. 
The general pattern shows that the western part of the study 
area recorded medium level of productivity, where as the south 
85 
eastern and north eastern parts have recorded high and low level 
of productivity respectively. It points out that productivity of 
cash crops to a large extent, is determined by the level of 
urbanisation. It is to be noted that the western part of the 
study area is more urbanised than the eastern part. Although no 
clear pattern of productivity of cash crops emerges, but on a 
very generalised level it can be said that the productivity 
decreases from west to east and south to north. 
PRODUCTIVITY REGIONS: AGGREGATE - 1976 
An attempt is being made to regionalise the Eastern Uttar 
Pradesh on the basis of productivity of all the major crops (13 
in number) to determine the patterns of level of aggregate agri-
cultural productivity. Fig. 8 and Table 2 represent result of 
this attempt. The lowest index of agricultural productivity in 
the Eastern Uttar Pradesh is 74.04, while the highest is 120.77. 
It shows the lowest range of variation in comparison to different 
crop groups as its coefficient of variation is only 8.07 pert 
cent, while mean productivity index is 99.90. Though the region-
al variation in the aggregate productivity is small yet, it is 
too large to be ignored. Application of standard deviation tech-
nique for classification has yielded five categories of very 
high, high, medium, low and very low level of productivity. The 
respective range of these categories are more than 112, 104-112, 
96-104, 80-96 and less than 88 respectively. 
An examination of Table 2 and Fig. 8 reveals that there are 
six blocks (5.71 per cent) which have a very high productivity 
level. They make two small regions and two seprate pockets in the 
fc-
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northern and south-western parts of Varanasi. As such they are 
situated in the south-western part of the region. There are 31 
blocks (29.52 per cent) which have experienced a high level of 
productivity. They constitute a very large region which runs from 
south-east to north-west. However, the homogeneity of this region 
is interrupted by the blocks of very high and medium level of 
productivity. This region covers most of Varanasi and Jaunpur 
districts. Besides.Bhanwar kalan of Ghazipur has also recorded a 
high productivity. There are 22 blocks (20.95 per cent) which 
have medium level of productivity. A majority of them constitute 
an extensive region in the central and eastern part of the study 
area. This region covers most of Ghazipur and part of Ballia. In 
addition to this, there are eight pockets of medium productivity; 
these are Maharajganj, Shahganj and Marihaun in Jaunpur, Thekma, 
Plahni, Jahanaganj in Azamgarh, Suriyawan and Naugarh in Varana-
si. The most extensive region is that of low productivity which 
is constituted by 41 (39.50 per cent) blocks. This region extends 
in the form of a belt which runs from north-central part of the 
region towards east, covering most of Azamgarh and Ballia. The 
lowest productivity occurs in five blocks, viz. Muhamdabad of 
Azamgarh, Navanagar, Maniar, Bansdeeh and Pandah of Ballia. 
A comparison of aggregate productivity levels with those of 
various crop groups points out that it largely conforms with the 
spatial pattern of productivity of cereals. It is due to the 
fact that a large number of crops included in the calculation of 
aggregate productivity are cereal crops. Hence, by inference, it 
is gathered that the aggregate productivity has a strong associ-
ation with the pattern of soils. The aggregate productivity 
decreases from south-west to north-east with the decline in the 
s: 
content of clay in soil. It means that the edaphic variables are 
the major determinant of agricultural productivity in the East-
ern Uttar Pradesh. 
PRODUCTIVITY REGIONS: CEREALS - 1986 
The levels of productivity of cereals are shown in Fig.9. 
It is seen (Table 3) that the productivity ranges from a minimum 
index of 55.90 in Flardah of Ghazipur to a maximum value of 140.52 
in Koelsa development block of Azamgarh. The coefficient of 
> 
variation of cereal productivity is 12.16 per cent, which is 
insignificantly higher than the lowest coefficient value shown by 
cash crops in 1986. It signifies a small degree of variability in 
the productivity of cereals in Eastern Uttar Pradesh. These 
variations are divided into five categories of very high, high, 
medium, low and very low level of productivity. 
There are only two blocks i.e. Ghosi in Varanasi and Koelsa 
in Azamgarh which have recorded a very high level of productivi-
ty. They constitute only 1.9 per cent of all the development 
blocks. There are 33 blocks (31.4 per cent) which have a high 
productivity level. The lowest productivity of this group is 
105.7 which is almost six per cent more than the regional pro-
ductivity of different crops. These blocks form a uniform con-
tiguous region extending from north-west to south-east 
and located in the southern part of the region. Excluding a few 
pockets of medium productivity this area of high productivity 
covers most of Jaunpur and Varanasi. The medium productivity 
level region is the most extensive as it consists of 41 blocks 
which account for 39.5 per cent of all the blocks of Eastern 
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SI. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
INDICES 
(Based 
Blocks 
Chakia 
Shahabganj 
Naugarh 
Chandual 
Brahni 
Sakaldiha 
Dhanapur 
Chahania 
Cholapur 
Chiraigoan 
Niamtabad 
K.V.Peeth 
Haruha 
Pindra 
Badagaon 
Sevapur 
Arajilines 
Ghosi 
Bhadohi 
Suriyawan 
Gyanpur 
Deegh 
Dobhi 
Kerakat 
Muftiganj 
Jalalpur 
Ramnagar 
Dharinapur 
Karanja Kalan 
Shahganj 
Suithakalan 
Khuthan 
Badlapur 
Maharajganj 
Sujanganj 
Mungra Badshapur 
Machlishahar 
Sikrara 
Marihaun 
Barsathi 
Rampur 
Bakhsa 
TABLE 3 
OF AGRICULTURAL PRODUCTIVITY 
on Yang's 
Cereals 
105.74 
113.95 
112.50 
115.78 
115.14 
113.86 
109.34 
113.98 
115.65 
108.43 
108.28 
110.32 
110.60 
107.59 
102.96 
106.51 
93.35 
136.50 
110.20 
105.70 
108.36 
101.14 
110.49 
84.20 
111.37 
112.34 
109.62 
109.98 
111.50 
111.86 
106.38 
101.31 
112.05 
105.71 
78.06 
• 100.06 
111.06 
108.15 
103.39 
109.30 
95.12 
112.77 
Product!-
1986 
Pulses 
88.11 
90.44 
66.69 
91.45 
80.78 
91.58 
90.78 
97.44 
84.18 
104.72 
100.18 
102.22 
100.12 
71.25 
98.45 
99.30 
100.82 
99.16 
90.67 
101.88 
98.60 
102.43 
115.23 
104.57 
10.94 
115.55 
120.19 
120.19 
113.58 
68.81 
47.22 
74.33 
119.27 
107.60 
98.29 
110.17 
107.85 
114.99 
108.54 
107.04 
92.93 
111.57 
vity Index) 
Oil 
Seeds 
97.45 
90.32 
97.08 
112.46 
97.61 
96.76 
97.15 
95.66 
98.15 
103.98 
82.24 
94.61 
99.12 
96.71 
100.07 
99.48 
99.13 
98.18 
99.18 
94.22 
99.30 
103.94 
104.38 
98.08 
103.44 
106.99 
100.02 
112.02 
122.17 
67.82 
105.82 
102.69 
98.66 
81.77 
116.89 
75.16 
104.57 
105.95 
115.95 
96.23 
103.79 
96.99 
1
Cash 
Crop 
83.92 
83.22 
99.90 
99.85 
100.00 
112.93 
98.57 
98.42 
100.05 
99.44 
99.89 
87.74 
99.56 
99.24 
105.61 
98.93 
100.03 
89.38 
98.98 
99.61 
99.44 
110.20 
110.63 
107.33 
110.59 
109.62 
104.95 
112.61 
107.61 
109.50 
108.58 
107.44 
88.78 
107.39 
114.03 
108.86 
108.76 
109.11 
109.83 
107.79 
110.53 
111.24 
Aggre-
gate 
105.20 
112.20 
109.42 
112.74 
110.00 
112.74 
106.81 
111.10 
112.60 
107.08 
105.89 
108.55 
108.78 
102.59 
102.28 
103.47 
105.49 
104.21 
107.26 
104.62 
105.25 
101.26 
111.39 
109.43 
106.81 
113.15 
109.98 
116.28 
111.52 
109.24 
109.93 
111.62 
110.07 
110.90 
111.12 
110.62 
110.51 
109.33 
111.04 
111.02 
110.89 
110.93 
c o n t d . . 
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SI. 
No. 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
Blocks 
Pawai 
Phoolpur 
Martinganj 
Thekma 
Laiganj 
Muhamadpur 
Nlzambad 
Tahbarpur 
Ahraula 
Koelsa 
Atraulia 
Maharajganj 
Bilariaganj 
Palahni 
Sarai Rani 
Hehnagpur 
Tarwa 
Jahanaganj 
Sathiaon 
Sagri 
Harraiya 
Azainatgarh 
Dohrighat 
Fatepur Iladroan 
Ghosi 
Kopaganj 
Pardaha 
Maunath Bhanjan 
Hohamadbad 
Bhanwar Kalan 
Barachawar 
Qasintabad 
nuhaindabad 
Reotipur 
Bhadaura 
Zamania 
Ghazipur 
Hardah 
Birno 
Zakhania 
Manihar 
Karanda 
Deokali 
Sadat 
Saidpur 
Murli Chapra 
Bairia 
Recti 
Bansdeeh 
Cereals 
94.14 
94.20 
92.62 
95.09 
103.62 
84.86 
93.87 
92.79 
96.60 
140.52 
95.51 
100.29 
96.35 
85.66 
96.62 
96.12 
103.55 
95.34 
95.78 
88.05 
94.94 
82.10 
96.05 
96.15 
83.86 
96.42 
94.88 
94.31 
94.84 
93.65 
95.31 
93.04 
79.20 
95.80 
93.73 
93.28 
88.82 
55.90 
95.54 
93.35 
91.90 
80.50 
70.38 
80.05 
88.00 
90.53 
89.00 
86.12 
85.12 
Pulses 
79.56 
85.78 
149.40 
79.90 
183.39 
77.91 
86.58 
80.29 
77.72 
74.02 
80.98 
80.72 
79.93 
87.75 
79.80 
69.08 
56.42 
77.02 
78.94 
80.56 
68.33 
86.76 
80.72 
69.98 
72.27 
81.44 
94.14 
81.13 
80.15 
100.31 
98.56 
89.58 
109.86 
84.95 
94.64 
101.62 
100.39 
101.58 
99.54 
95.45 
90.07 
94.31 
89.00 
96.75 
95.78 
135.20 
46.82 
127.55 
126.54 
Oil 
Seeds 
199.00 
118.61 
127.37 
122.88 
60.08 
104.07 
130.56 
128.88 
135.66 
127.38 
126.77 
137.20 
132.89 
137.90 
126.83 
111.59 
124.54 
135.25 
109.40 
114.52 
110.33 
171. 72 
108.88 
118.00 
101.47 
142.46 
111.68 
124.40 
124.05 
114.64 
108.18 
119.21 
117.13 
123.38 
116.58 
83.75 
104.46 
103.99 
77.07 
99.72 
117.45 
101.86 
100.08 
105.13 
102.73 
100.00 
107.93 
29.22 
113.44 
Cash 
Crop 
100.95 
100.09 
67.28 
74.14 
101.11 
100.77 
111.80 
101.66 
68.17 
101.08 
75.35 
99.18 
100.33 
100.35 
101.86 
101.00 
100.95 
101.28 
100.46 
100.17 
99.14 
99.50 
99.96 
99.63 
100.04 
100.42 
97.45 
99.77 
100.49 
94.84 
91.53 
137.15 
91.18 
90.81 
90.01 
90.75 
90.40 
90. 40 
91.33 
93.19 
92.22 
91.47 
93.59 
92.56 
93.38 
97.26 
95.84 
66.77 
91.87 
Aggre-
93.12 
93.60 
89.40 
94.10 
98.44 
93.37 
95.66 
92.70 
94.84 
93.78 
94.66 
93.55 
94.45 
94.86 
95.44 
94.81 
94.24 
94.37 
94.67 
112.77 
93.07 
83.44 
94.64 
93.92 
84.24 
95.52 
94.13 
93.92 
94.11 
94.34 
95.87 
93.78 
81.26 
111.78 
94.06 
93.74 
89.80 
93.90 
95.46 
93.57 
93.59 
93.36 
92.25 
92.87 
94.06 
95.55 
96.08 
98.60 
101.00 
3^ X 
c o n t d . . 
SI. 
No. 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
Blocks 
Maniar 
Nava Nagar 
Siar 
Nagra 
Ratanpura 
Rasra 
Chilkahar 
Sohaon 
Dubhar 
Belhari 
Hanuinangan j 
Berua Beri 
Garwar 
Pandah 
Cereals 
84.78 
88.12 
92.70 
99.09 
89.58 
88.45 
93.55 
76.28 
89.74 
91.44 
91.02 
100.86 
90.72 
91.88 
Pulses 
121.61 
134.32 
126.88 
110.70 
110.11 
114.12 
130.62 
106.70 
110.34 
121.72 
123.39 
207.52 
128.85 
117.84 
Oil 
Seeds 
100.08 
101.62 
111.59 
100.89 
97.12 
98.77 
96.05 
111.87 
112.86 
98.36 
42.58 
98.85 
92.37 
52.75 
Cash 
Crop 
63.88 
91.28 
100.09 
93.39 
94.16 
99.76 
80.02 
98.12 
95.86 
98.63 
70.32 
98.44 
71.16 
98.13 
Aggre-
gate 
91.80 
101.97 
100.15 
105.87 
93.45 
91.71 
95.82 
92.52 
92.25 
94.91 
94.26 
93.09 
91.65 
94.89 
92 
Uttar Pradesh. This zone of medium productivity forms a contigu-
ous region in the central and northern parts of the region and 
covers almost entire Azamgarh, a large part of Ballla and suffi-
ciently large part of Ghazipur. Apart from this region, some 
isolated pockets are also found in eastern Jaunpur and Varanasi. 
But these are highly localised instances of medium level which do 
not change the general spatial pattern of productivity of ce-
reals. There are 23 blocks (21.9 per cent) which have a low 
level of productivity. The index value of this level ranges 
between 80 and 92. They are found in three regions and four 
isolated blocks. These three regions are observed in the eastern 
half particularly south eastern part of the study area. Though 
the isolated blocks are randomly distributed yet, they are con-
centrated in the central part. There are only six blocks of very 
low productivity level, which account for only 5.7 per cent of 
all the development blocks of the study area. These blocks, do 
not form any region but most of them are located in Ghazipur. 
It is observed that productivity of cereals decreases from 
south-west to north-east. In this context, it is noted that the 
pattern of cereals' productivity varies in accordance with the 
spatial pattern of soils and available facilities of irrigation. 
The clayey soils are mainly found in the south-western part where 
the productivity is either very high or high while in the cen-
tral and north-eastern parts where medium or low level of produc-
tivity is found, loamy and sandy loams are dominant soils respec-
tively. In the south- western part which comprises mostly Varana-
si and Jaunpur, the area under irrigation is also as high as 82 
per cent, which declines eastward. Thus, most of the variation in 
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soil fertility and availability of irrigation. 
PRODUCTIVITY REGIONS: PULSES - 1986 
The productivity levels of pulses are shown in Fig. 10. It 
shows considerable variation in the productivity of pulses. The 
average index of productivity is recorded as 97.28, while it 
ranges from a minimum of 47.22 in suithakalan of Jaunpur to a 
maximum of 207.52 in Berua Beri of Ballia (Table 3). The high 
degree of its regional variation is confirmed by its coefficient 
of variation which is 25.83 per cent, the highest among all the 
four crop groups. In order to examine areas of high and low 
productivity, it is classified into five categories of very high, 
high, medium, low and very low levels. 
There are only four blocks viz. Nartinganj and Lalganj in 
Azamgarh, Berua Beri and Mulrichapra in Ballia which have record-
ed a very high level of productivity i.e. above 135. These blocks 
account for 3.4 per cent of all the blocks. High level of produc-
tivity is observed in 24 blocks which are 22.9 per cent of all 
the development blocks. This productivity level makes two appre-
ciably large regions and four pockets. The largest region of high 
productivity level is found in Ballia where, excluding three 
blocks, the entire district, recorded a high level of productivi-
ty of pulses. That is, high productivity is concentrated in the 
eastern part of the area under study. The other region comprising 
N seven blocks of Jaunpur is located in the western part of the 
study area. Besides, four isolated blocks i.e. M. Badshapur, 
Phoolpur, Nizambad and Plahni have also achieved high productivi-
ty. The medium productivity level is observed in 46 blocks (43.8 
' • 
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per cent). This level of productivity ranges between 85 and 110 
units. This category forms a single contiguous east-west running 
belt dotted with different levels of productivity. It is the 
largest region as it comprises almost all the blocks of Ghazipur, 
Varanasi and western part of Jaunpur. There are 29 blocks of low 
productivity which account for about 27.6 per cent of the study 
area. The low productivity level constitutes an extensive region 
in Azamgarh and five scattered blocks viz. Naugarh, Brahni, 
Sakaldiha and Pindra in Varanasi and Reotipur in Ghazipur. The 
very low productivity level of less than 60 units is found in 
only Tarwal and Suithakalan which account for only 1.9 per cent 
of the total area. 
The general pattern of productivity of pulses shows a de-
cline from south to north but an increase from west to east. This 
pattern is to a great extent opposite to that of cereals. Gener-
ally speaking, it may be said that areas of high cereals produc-
tivity are associated with low productivity of pulses and vice-
versa. 
PRODUCTIVITY REGIONS; OILSEEDS - 1986 
The mean productivity of oilseeds is 106.26 while the lowest 
index of productivity is 29.22 in Reoti of Ballia and the highest 
index is 199.00 in Pawai of Azamgarh (Tabel 3). It means that 
there is considerable regional variation in the productivity of 
oilseeds as evinced by their coefficient of variation of 19.99 
per cent which is only less than that of pulses. In order to 
facilitate the comparison, this variation is divided into five 
categories of very high, high, mediuxn, low and very low levels. 
Fifi. 11 shows that three or 2.8 per cent blocks have record-
ed a very high productivity of oilseeds having an index of more 
than 140. These blocks are Pawai, Azmatgarh and Kopaganj, all 
belong to Azamgarh. There are 21 (20.00 per cent) blocks which 
have recorded a high productivity i.e. their productivity index 
lies between 118 and 140. These blocks form a large region with 
four isolated pockets. The lone region consisting of 17 blocks is 
centered over the northern and central parts of the region, and 
covers most of Azamgarh. The isolated pockets are Qasimabad, 
Reotipur and Manihar in Ghazipur and Fatehpur Madraon in Azam-
garh. The region of medium productivity showing a variation 
between 96 and 118 is the most extensive. It includes 66 blocks, 
meaning thereby 62.8 per cent of all the development blocks of 
the study area show a medium level of productivity. This category 
forms a contiguous region spreading all over the Eastern Uttar 
Pradesh. However, this region is studed with blocks of different 
productivity levels. This region is mainly concentrated in the 
south-western and north-eastern parts of the study area. Besides, 
Mehnagar and Muhamraadpur have also recorded medium productivity. 
There are 10 blocks of low productivity level which have an index 
value ranging from 74 to 96. These blocks are 9.6 per cent of all 
the development blocks. This category makes only one small region 
and seven scattered pockets. The lone region comprises three 
blocks, is situated in the south-central part of Varanasi, where-
as the isolated blocks are Shahabganj and Suriyawan in Varanasi, 
Mungra Badshahpur and riaharajganj in Jaunpur, Zakhania and Birno 
in Ghazipur and Garwar in Ballia. It is notable that all the 
isolated blocks of low productivity are found in the northern 
half of study area. There are only five (4.8 per cent) blocks 
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having very low productivity level. All these blocks are found in 
isolated pockets, viz. Shahganj in Jaunpur, Lalgani in Azamgarh, 
Pandah, Hanumanganj and Reoti in Ballia. 
On the whole, it can be argued that Azamgarh has recorded a 
high productivity in comparison to other districts, as all the 
blocks of very high productivity are found in Azamgarh. Further, 
only one block has recorded very low productivity level. As 
regards the productivity, Azamgarh is followed by Ghazipur, 
Jaunpur, Varanasi and Ballia. Though, the pattern of productivity 
of oilseeds is quite random yet on a very generalised level, it 
can be concluded that productivity of oilseeds decreases from 
north to south and remains unchanged from west to east. This 
pattern is to some extent opposite to that of cereals productivi-
ty which implies that areas where cereals produced more effi-
ciently, are indifferent to oilseeds while marginal lands in low 
cereal productivity areas are given to efficient production of 
oilseeds and pulses as the last category shows a remarkable 
covariance with the productivity of the former. 
PRODUCTIVITY REGIONS: CASH CROPS - 1986 
The mean productivity of cash crops is 97.65. The productiv-
ity index ranges between 63.88 and 137.15 (Table 3). An examina-
tion of the coefficient of variation shows that the variation is 
minimum (11.94 per cent) as compared with the rest of crop 
groups. This variation of cash crops productivity is grouped into 
five categories of very high, high, medium, low and very low. 
These categories have index values of more than 114, 103-114, 
92-103, 81-92 and less than 81. 
I O J 
Fifi. 12 shows that only, Qasimabad of Ghazipur has a very 
high level of productivity. There are 22 blocks (20.9 per cent) 
which have a high productivity level. These blocks form an exten-
sive region located in the western part of the study area and 
three isolated packets i.e. Deegh and Sakaldiha in Varanasi and 
Nizambad in Azamgarh. The category of medium productivity com-
prising 57 blocks (50.3 per cent) is the most extensive. Uith a 
few exceptions, this category forms a single contiguous region. 
It includes almost all the blocks of Azamgarh and Varanasi and 
part of Ballia. There are 16 blocks which have recorded a low 
productivity. They accounts for about 15.2 per cent of the study 
area. The blocks of low productivity are found in six isolated 
pockets and in one extensive region. The lone region consists of 
eight blocks of Ghazipur and two of Ballia. As such, this region 
is located in the South-easten part of study area. The isolated 
pockets concentrated along the regional boundary. These blocks 
are Badlapur, Ghosi, K. V. Peeth, Chakia, Shahabganj, Navanagar 
and Bansdeeh. There are only nine blocks of very low productivity 
level. These blocks account for about 8.6 per cent of the study 
area. This category forms two small regions and three pockets. 
All these are located in Azamgarh and Ballia. 
It is observed that the productivity generally decreases 
from west to east, but in the eastern part it does not show any 
definite patten. However, the productivity remains unchanged from 
north to south. This pattern points out that to some extent the 
productivity of cash crops has a positive relationship with the 
level of urbanisation and consequent level of industrialization 
in the region. 
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PRODUCTIVITY REGIONS: AGGREGATE - 1986 
The mean acgregate productivity index of Eastern Uttar 
Pradesh is 100.22. It ranges between 83.44 in Fatehpur Madraon 
and 116.28 in Dharmapur (Table 3). It thus, shows the lowest 
range of variation in comparison to different crop groups as its 
coefficient of variation is only 8.13 per cent. Though, the 
regional variation of the aggregate productivity is small yet, it 
is too large to be ignored. This variation is divided into five 
categories of very high, high, medium, low and very low. The 
ranges of these categories are above 112, 104-112, 96-104, 88-96 
and below 88 respectively. 
Fig. 13 shows that there are six blocks (6.7 per cent) which 
have a very high level of productivity. These blocks of very high 
productivity form two small regions which together include five 
blocks. Barring the lone pocket all the blocks of very high 
productivity are found in Varanasi. There are 34 blocks (31.5 per 
cent) which have recorded high productivity. They makes a single 
contiguous region running from south-east to north-west in the 
western part of the area. However, it is interrupted by the 
blocks of very high and medium productivity. Besides this region, 
the blocks of Sagri, Nagra and Reotipur have also recorded high 
productivity. There are 11 blocks of medium productivity. They 
account for about 10.5 per cent of all the blocks. These blocks 
forms three small regions and three scattered pockets. The three 
regions are confined to the north-eastern and south-western parts 
of the area under study. The isolated pockets are Deegh, Lalganj 
and Khuthan. The region of low productivity covering 51 blocks 
and accounting for about 48.6 per cent of all the development 
inc: 
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blocks is the most extensive. Excluding two pockets located in 
the extreme eastern and northern parts of the region, it forms a 
single contiguous belt running from north-west to south-east and 
then eastward. This category covers most of Azamgarh, Ghazipur 
and Ballia districts. The lowest productivity is recorded in 
three blocks (2.8 per cent) only. These blocks are Azmatgarh and 
Ghosi in Azamgarh and Muhamabad in Ghazipur. 
An examination of Fig. 13 reveals that the general pattern 
of aggregate productivity is such that it decrease from west to 
east and south to north. On comparing this pattern with the other 
crop groups, it is found that with few exceptions, it follows the 
pattern of cereals productivity. It is because about 50 per 
cent|of the crops considered in the study area are the cereal 
crops. 
CHAPTER V 
DYNAMICS OF AGRICULTURAL PRODUCTIVITY 
Ill J 
The level of productivity of various crop eroups shows the 
spatial disparities in the development of agriculture at the 
given points of time. Analysis of their regional pattern is 
insufficient to examine dynamics of agricultural productivity. In 
the present case, Yang's index of productivity is used to depict 
the level of agricultural productivity in the Eastern Uttar 
Pradesh but it is impossible to analyse temporal trend in the 
productivity as yields of crops are reduced to the regional 
averages. As such regional productivity is always hundred and 
productivity in any unit of observation is the deviation from 
this average. The yield of crops at a given point of time may be 
higher in comparison to the initial point of time, but it is 
difficult to compare these indices as they referred to the re-
gional yields which are always hundred irrespective of yield at 
regional level. 
In the present chapter, an attempt is made to analyse re-
gional dynamics of agricultural productivity. Change in agricul-
tural productivity is measured in terms of yield per unit area 
instead of calculating change in productivity index because 
regions with increased yield may show a decline in productivity 
index. In the following lines, an analysis has been made in 
respect of changes in the yield of cereals, pulses, oilseeds, 
cash crops and all crops together. The yield is calculated by 
averaging production and area over three successive years from 
1976-77 to 1978-79 in the case of initial point of time and from 
1983-84 to 1985-86 for the final point of time. Yields are calcu-
lated in terms of weight per unit area. Growth rate is calculated 
as simple change between two points of time. 
GROWTH 0£ CEREALS 
Change in the yield of cereals shows that on an averafie the 
yield has increased by 39.90 per cent. There is considerable 
variation in the growth of cereals. The change in yield varies 
from a minimum of 11.96 per cent to a maximum of 63.41 per cent. 
No unit of observation shows decline in the yield of cereals. The 
variation is classified into five categories of very high, high, 
medium, low and very low degree of change in the yield of ce-
reals. Classification of percentage change in yield is achieved 
by using standard deviation method. The respective ranges of 
variation are more than 54.45, 44.75 to 54.45, 35.05 to 44.75, 
25.35 to 35.05 and less than 25.35 per cent. 
Fig. 14 shows that there are eight i.e. 7.6 per cent blocks 
which have a very high increase in the yield of cereals. These 
blocks neither form a contiguous region, nor they are found to 
have a tendency to concentrate in a particular part of the re-
gion. Though these are scattered all over the region but the 
western part particularly Jaunpur and Varanasi are devoid of any 
unit with very high growth rate of yield. Of the eight blocks, 
two blocks viz. Naugarh and Brahni are in the south-eastern part 
of Varanasi, three i.e. Atraulia, Nizambad, and Muhamadpur are in 
the northern part of Azamgarh, Qasimabad in Ghazipur and Bansdah 
and Belhari in eastern Ballia. 
There are twenty one blocks (20 per cent) which registered a 
high growth rate. Such blocks are scattered all over the study 
area, but have a tendency to concentrate along the district 
margins. However, the blocks having high growth rate of yield are 
found in four small regions and six isolated pockets. Of the four 
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small regions, one is situated in the south-eastern part of 
Varanasi, the second region is located in the eastern part of 
Azamgarh, the third one is located in the western part of Azam-
garh and north-eastern part of Jaunpur. While the last region is 
located in the eastern part of Ballia. The isolated pockets are 
Cholapur in Varanasi, Karanda, nuhamdabad, riardah and Sadat in 
Ghazipur and Sarai Rani in Azamgarh. Excluding a few blocks, all 
the blocks of high growth of yield are found in the periphery of 
blocks having very high growth. Medium growth of yield is record-
ed in 46 blocks which account for about 44.76 per cent blocks of 
the study area. The blocks of this group form four regions. The 
largest region constituted by 21 blocks is located in the central 
and eastern parts of the study area and comprises the blocks of 
Azamgarh and Ghazipur districts. Another sufficiently large 
region, consisting of 12 blocks is situated in the eastern part 
of the study area; spreading over the districts of Azamgarh and 
Ballia. The other two regions, are relatively small as they 
together consist 13 blocks. One of them is located in the south-
western part, while the other falls in the northern part of the 
study area. The former region comprises five southern blocks of 
Jaunpur and two western blocks of Varanasi. The latter region is 
smaller and consists of six blocks, of which five belong to 
northern Azamgarh and one to eastern Jaunpur. The low growth rate 
of yield of cereals is recorded in 23 blocks (21.9 per cent). 
These blocks form three significant regions. Besides, there are 
six isolated pockets which are randomly distributed. The most 
extensive region comprising seven blocks is located in the west-
ern part of the study area. It mainly comprises the blocks of 
Jaunpur and runs in the form of a belt from north-west to south-
TABLE 4 
GROWTH OF YIELD OF CROP GROUPS 
(1976-1986) 
li, 
(in per cent) 
SI 
No 
Blocks Cereals Pulses Oilseeds Cash 
Crops 
All 
Crops 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
Chakia 
Shahabganj 
Naugarh 
Chandual 
Brahni 
Sakaldiha 
Dhanapur 
Chahania 
Cholapur 
Chiraigoan 
Niamtabad 
K.V.Peeth 
Haruha 
Pindra 
Badagaon 
Sevapur 
Arajilines 
Ghoai 
Bhadohi 
Suriyawan 
Gyanpur 
Deegh 
Dobhi 
Kerakat 
Muftiganj 
Jalalpur 
Ramnagar 
Dharmapur 
Karanja Kalan 
Shahganj 
Suithakalan 
Khuthan 
Badlapur 
Maharajganj 
Sujanganj 
Mungra Badshapur 
Nachlishahar 
Sikrara 
Narihaun 
Barsathi 
Rampur 
Bakhsa 
Pawai 
49.43 
53.76 
55.42 
47.42 
59.09 
45.12 
16.19 
40.40 
54.36 
29.20 
28.57 
30.25 
28.30 
18.18 
19.63 
25.89 
34.62 
27.59 
38.17 
33.02 
38.83 
11.96 
40.38 
26.96 
35.18 
43.14 
29.95 
28.32 
51.02 
43.13 
24.37 
32.74 
33.64 
29.82 
34.54 
37.96 
42.31 
34.86 
37.74 
36.45 
37.38 
45.24 
37.78 
-1.27 
20.22 
4.17 
6.85 
6.25 
34.43 
7.41 
10.47 
10.98 
18.42 
4.38 
15.66 
18.99 
35.82 
18.99 
28.17 
24.32 
35.29 
11.12 
28.38 
55.00 
18.18 
31.58 
14.77 
36.36 
42.86 
27.16 
10.99 
20.55 
12.66 
5.43 
11.49 
14.12 
14.94 
3.53 
0.26 
1.18 
10.23 
16.25 
13.95 
2.27 
4.75 
1.35 
10.53 
9.52 
21.05 
30.00 
23.53 
12.50 
4.34 
16.67 
29.41 
46.15 
10.34 
3.45 
47.62 
13.79 
65.22 
3.23 
76.92 
41.38 
147.37 
17.86 
95.24 
54.54 
23.33 
76.92 
11.95 
23.33 
13.16 
5.86 
15.00 
27.78 
115.79 
158.33 
157.89 
64.86 
29.17 
67.67 
55.00 
23.33 
43.33 
17.50 
50.25 
6.67 
56.76 
10.02 
11.02 
9.86 
11.12 
10.02 
10.03 
9.73 
9.77 
10.25 
9.86 
10.38 
10.16 
10.22 
10.69 
9.36 
10.10 
10.14 
10.27 
10.36 
9.46 
9.82 
9.86 
21.01 
21.46 
21.89 
23.02 
22.88 
22.34 
21.98 
21.01 
20.34 
20.74 
21.25 
21.89 
21.74 
22.48 
21.33 
21.06 
22.02 
21.74 
21.74 
21.74 
5.41 
17.18 
13.52 
22.62 
23.84 
24.72 
25.49 
9.42 
19.33 
26.25 
25.91 
8.23 
13.09 
26.28 
12.78 
28.32 
16.85 
36.46 
28.62 
51.75 
22.18 
49.72 
23.64 
29.08 
35.03 
26.33 
33.09 
23.29 
16.83 
27.14 
26.14 
41.48 
55.82 
56.72 
32.88 
22.25 
32.05 
29.95 
22.37 
29.84 
22.41 
27.85 
19.59 
25.32 
Hi 
con td , 
SI. 
No. 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
Blocks 
Phoolpur 
Martinfianj 
Thekma 
Lalganj 
Muhamadpur 
Nizambad 
Tahbarpur 
Ahraula 
Koelsa 
Atraulia 
Maharajganj 
Bilariaganj 
Palahni 
Sarai Rani 
riehnagpur 
Tarwa 
Jahanaganj 
Sathiaon 
Sagri 
Harraiya 
Azamatgarh 
Dohrighat 
Fatepur Madroan 
Ghosi 
Kopaganj 
Pardaha 
Maunath Bhanjan 
Mohamadbad 
Bhanwar Kalan 
Barachawar 
Qasimabad 
Muhamdabad 
Reotipur 
Bhadaura 
Zamania 
Ghazipur 
Mardah 
Birno 
Zakhania 
Manihar 
Karanda 
Deokali 
Sadat 
Saidpur 
Murli Chapra 
Bairia 
Reoti 
Banadeeh 
Maniar 
Nava Nagar 
Siar 
Cereals 
47.72 
48.86 
43.33 
38.89 
59.78 
55.42 
28.89 
41.94 
40.66 
54.62 
42.04 
34.37 
30.93 
48.35 
42.55 
44.44 
41.76 
37.78 
45.35 
44.19 
34.83 
41.18 
40.69 
51.28 
51.85 
44.58 
41.18 
45.78 
34.74 
20.17 
61.04 
45.35 
39.78 
39.56 
41.57 
41.57 
44.83 
39.78 
21.50 
38.89 
47.06 
40.45 
46.34 
36.56 
31.18 
35.63 
36.47 
63.41 
43.18 
38.55 
42.53 
Pulses 
5.45 
-18.67 
-9.75 
1.37 
2.78 
5.42 
5.63 
2.73 
2.67 
8.22 
8.45 
2.67 
-2.56 
-10.46 
-5.00 
-2.56 
10.45 
10.29 
18.46 
2.63 
4.12 
18.46 
-9.52 
-11.49 
-2.55 
-4.82 
-4.82 
10.14 
0.15 
5.32 
10.11 
10.84 
17.86 
6.52 
12.79 
15.12 
10.23 
3.29 
6.59 
4.49 
12.79 
26.32 
25.32 
10.34 
62.58 
64.14 
55.42 
62.52 
55.69 
57.54 
48.65 
Oilseeds 
33.33 
71.05 
25.58 
41.30 
123.08 
48.48 
106.62 
50.10 
25.26 
6.25 
30.55 
6.52 
14.28 
14.00 
44.68 
47.53 
17.39 
23.64 
15.94 
13.33 
12.76 
15.96 
53.66 
15.22 
6.25 
19.56 
33.33 
6.82 
-16.67 
33.33 
12.12 
-7.69 
8.64 
6.98 
-33.33 
-6.11 
-15.55 
3.33 
-23.88 
10.23 
4.08 
100.00 
43.33 
31.58 
34.15 
175.00 
-5.56 
39.47 
45.71 
63.63 
37.50 
Cash 
Crops 
5.29 
4.75 
4.82 
5.27 
5.58 
5.92 
6.43 
6.66 
5.04 
4.64 
4.94 
5.46 
5.21 
5.21 
6.69 
6.69 
5.95 
4.17 
3.72 
5.22 
4.18 
4.64 
5.09 
1.68 
2.29 
1.72 
3.06 
2.98 
-7.11 
-7.26 
-6.33 
-6.22 
-6.55 
-5.91 
-6.52 
-6.41 
-7.47 
-6.29 
-5.65 
-5.96 
-6.53 
-6.75 
-6.75 
-7.17 
16.88 
13. 99 
16.17 
16.74 
17.92 
16.84 
17.07 
All 
Crops 
22.94 
26.49 
15.99 
21.73 
22.98 
28.84 
36.89 
25.33 
18.34 
18.33 
21.50 
12.25 
11.96 
14.28 
22.23 
24.02 
18.89 
7.15 
20.86 
16.34 
13.97 
20.25 
22.48 
14.17 
17.47 
15.25 
18.19 
16.41 
2.76 
12.85 
19.23 
10.54 
12.45 
11 .79 
3.63 
11.07 
8.04 
10.03 
1.39 
11.92 
14.35 
40.01 
27.07 
17.85 
36.18 
72.18 
25.63 
45.53 
25.35 
44.13 
36.44 
c o n t d . . 
I j . 
SI. 
No. 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
Blocks 
Nagra 
Ratanpura 
Rasra 
Chllkahar 
Sohaon 
Dubhar 
Belhari 
Hanuniangan j 
Berua fieri 
Garwar 
Pandah 
Cereals 
41.98 
38.37 
34.88 
42.86 
40.69 
44.58 
57.69 
46.25 
40.48 
50.38 
50.63 
Pulses 
26.19 
25.46 
28.41 
48.83 
26.19 
21.98 
64.38 
46.43 
42.04 
54.88 
45.57 
Oilseeds 
17.65 
3.57 
-7.02 
6.06 
-65.88 
15.22 
-13.11 
70.24 
37.14 
38.23 
62.07 
Cash 
Crops 
16.99 
17.03 
16.88 
15.44 
15.42 
16.09 
16.63 
17.32 
16.55 
16.23 
17.62 
All 
Crops 
25.37 
20.99 
18.19 
28.33 
19.11 
24.46 
31.39 
45.28 
34.05 
39.93 
43.95 
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west. The other region is constituted by seven blocks of Varana-
si. As such it is located in the south-western part of the study 
area. Besides, there is another small region constituted by only 
three blocks. This region is found in the northern part of Azain-
garh. The isolated pockets are quite random. They are, Murlicha-
pra, Rasra, Bhanwar Kalan, Azmatgarh, Kerakat and Suriyawan.There 
are seven blocks (6.67 per cent) which have shown a very low 
growth of yield of cereals. The spatial distribution of these 
blocks is sporadic. However, four of them, viz., Dhanapur, Pin-
dra, Badagaon and Deegh are found in Varanasi. The remaining 
three blocks are Zakhania and Barachwar in Ghazipur and Suithaka-
lan in Jaunpur. 
The general pattern of growth rate of yields indicates that 
it increases from north to south and shows no significant change 
from west to east. On a generalised basis it can be said that 
with few exceptions, the blocks of medium growth form a single 
contiguous region running in a west-east direction. On comparing 
the growth rates with the productivity region of 1986, it is 
observed that blocks of very high and and high productivity 
recorded either low or medium growth rate. It points out that 
these blocks have attained maximum growth and further achiement 
at the present level of technology seems difficult, if not impos-
sible. The blocks of medium productivity have recorded a medium 
growth in the yeild of cereals. The growth pattern indicates that 
there is sufficient potential for the improvement and these 
blocks may contribute more to the cereals production. Generally 
the areas of low and very low productivity have recoreded high to 
very high growth rate. It again points out the latent potential 
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of growth of yeild of cereals. The above cited discussion reveals 
that if the high and very high productivity areas remain stagnant 
and the other areas maintain their respective growth rate, the 
region in the coming years would be self sufficient in terms of 
cereals production. 
GROWTH OF PULSES 
The average regional growth of yield of pulses is about 
16.28 per cent which is higher than cash crops only. Fig. 15 
shows the spatial distribution of growth of yield of pulses in 
the development blocks of the Eastern Uttar Pradesh. It is evi-
dent that 92 blocks (87.62 per cent) recorded an increasing 
trend, while the remaining 13 blocks (12.38 per cent) have expe-
rienced decline in the yield of pulses. The positive growth rate 
of pulses ranges between 0.10 per cent in Bhanwar Kalan of Ghazi-
pur and 64.38 per cent in Belhari of Ballia, whereas the negative 
growth varies between -1.27 per cent in Chakia of Varanasi and-
18.67 per cent in riartingang of Azamgarh (Table 4). 
The blocks which have recorded positive growth of pulses are 
grouped into four categories of very high, high, medium and low. 
The respective ranges of these categories are more than 46.23, 
28.55 to 46.23, 10.87 to 28.55 and less than 10.87 per cent. The 
blocks with negative growth are also grouped into four categories 
and designated as very high, high, medium and low. 
The blocks, which have experienced a very high increase in 
the yield of pulses account for about 11.43 per cent of all the 
blocks of the region. This category forms an extensive region in 
the eastern part of the study area which completely falls in 
Ballia where it includes 12 blocks. The only block, outside this 
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extensive region of very high increase is observed in Gyanpur of 
western Varanasi. Hieh growth rate is experienced in nine blocks 
(8.75 per cent). The blocks of this category are sporadic but are 
generally found in central and eastern parts of the region. This 
category forms one small region and six isolated pockets. The 
isolated blocks are Berua Bari, Pandah and Chelkhar in Ballia, 
Sakaldiha and Ghosi in Varanasi and Dobhi in Jaunpur. There are 
31 blocks (29.52 per cent) which have recorded medium growth of 
pulses. Excluding, Deegh of Varanasi all the blocks are found in 
large or small groups. The largest region constituted by 19 
blocks is located in the western part of the study area. This 
region comprises blocks of central Varanasi and north-western 
Jaunpur. The other region which is constituted by five blocks is 
located in the south-central part of the region and runs in the 
forms of north-south belt. Besides, there are other three small 
regions which together include six blocks. These regions are 
observed in the eastern part of the study area. The category of 
low growth rate is composed of 40 blocks which are about 38.10 
per cent of all the blocks. They form four extensive regions and 
three isolated pockets. The largest region comprises 15 blocks, 
all of them belong to Azamgarh. The other region which comprises 
10 blocks is observed in the eastern part of Ghazipur. As such 
this is in the south-eastern part of the area. There is another 
region which includes six blocks of eastern Varanasi. The homo-
genity of this region is interrupted by Sakaladiha which has re-
corded a high growth. Excluding these regions, there is observed 
another relatively small region, located in the western part of 
Jaunpur. The isolated pockets are Suitha Kalan in Jaunpur and 
Naugarh in Varanasi. 
lis 
The blocks which have experienced a decline in the yield of 
pulses are mainly found in the central part of the refiion. They 
form a single contiguous region of negative growth of different 
levels and fall in the southern and eastern parts of Azamgarh. 
Most of them i.e. eight blocks have recorded a low negative 
growth. 
The general pattern of growth of yield is such that with the 
exception of central part which, generally has recorded a nega-
tive growth or low positive growth, it decreases from east to 
west and does not show any significant change from north to 
south. The Superimposition of productivity level of pulses in 
1986 over the growth pattern, reveals that in the eastern part, 
high and very high productivity areas exhibit a very high posi-
tive growth, while in the western part they recorded a moderate 
increase. The areas of medium productivity do not show any defi-
nite pattern. However, most of thera have recorded low to medium 
growth of yield. Low and very low productivity levels are gener-
ally associated with low increase or a decline in the yield of 
pulses. A majority of blocks have shown either a low positive 
growth or negative growth in the yield of pulses. It is an indi-
cation of the fact that pulses are given little or no attention 
by the farmers in the study area. Not only the area under pulses 
is decreasing but their yield is also declining which is alarming 
from the ecological as well as nutritional point of view. A low 
productivity level combined with low or negative returns have 
compounded the problem. The pulses which are major ingredient of 
the food of rural populace seem to be favourable in areas where 
ecological as well as edaphic variables and relief are conducive 
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as they have shown a high growth of yield in areas where their 
productivity level is also high. 
GROWTH. OF OIL SEEDS 
The regional growth of yield of oil seeds is 32.46 per cent 
which is only lower than cereals. It is evident from Fig. 16 that 
there is insignificant variation in the growth pattern. The 
figure shows that there are 91 blocks (86.66 per cent) which have 
experienced a positive growth of yield with small variation. The 
remaining 14 blocks (13.34 per cent) have recorded a negative 
growth of yield. The blocks which show an increase in the yield 
are classified into four groups designated as very high, high, 
medium and low. These categories are assigned values of more than 
98.81, 59.26 to 98.81, 19.72 to 59.26, and less than 19.72 per 
cent respectively. The blocks with a decline in the yield are 
also classified into four categories of very high, high, medium 
and low growth. These classes have limits of less than -26.83, 
-17.46 to -26.83, -9.10 to -17.46 and more than -9.10 per cent. 
There are eight blocks which have achieved a very high 
growth of yield. They make a small region and five isolated 
pockets. The lone region of high growth is constituted by three 
blocks viz. Suithakalan, Khuthan and Badlapur, where as the 
isolated pockets are Tahbarpur, Muhamadpur, Bhadohi and Bairia. 
High growth of oilseeds is observed in 10 blocks which account 
for about 9.52 per cent of all the blocks. The blocks of this 
category do not form any contiguous region, rather they are 
located in nine isolated pockets which are spread all over the 
study area. However, these blocks have a tendency to concentrate 
in the western part of the region. These isolated instances are 
li 
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Mungra, Badshahpur, Gyanpur, Badagaon, Kerakat, Martinganj, 
Arajilines, Berua Beri, Navanagar and Pandah. The category of 
medium growth is most extensive as it is constituted by 37 (35.24 
per cent) blocks of the region. These blocks form six distinct 
regions and six scattered pockets. Among the regions, the largest 
lies in the heart of the region. It is composed of eleven blocks 
spreding over Azamgarh, Ghazipur and Varanasi. The other signifi-
cant region of medium growth, which includes eight blocks, is 
situated in the north-western part of the study area and consti-
tutes the blocks of Azamgarh and Jaunpur. There are two other 
regions, composed of four blocks each, are situated in the west-
ern and eastern parts of the study area. Besides, two more re-
gions are also observed which also together include only four 
blocks. The spatial distribution of isolated pockets do not have 
any definite pattern. They are Murlichapra, Rasra, Deegh, Nau-
garh, Rampur and Jalalpur. The number of blocks recording low 
growth is 36 (34.28 per cent) which are almost equal to that of 
medium category. The blocks of low growth form five regions and 
two isolated instances. The largest of the five regions comprises 
19 blocks. It is situated in the north-eastern part of the study 
area. Another significant region of low growth, constituted by 
seven blocks is in the western part of the region and almost 
completely falls in Jaunpur. The other notable regions are rela-
tively small, of which worthmentioning is situated in the South 
eastern part of the study area. The isolated instances of low 
growth are Dubhar in Ballia and Atraulia in Azamgarh. 
Declining growth rate of oilseed is observed in 14 blocks. 
This decline has no tendency of clustering. However, half of them 
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are located in Ghazipur alone. There is only one block viz., 
Zaraania of Ghazipur which has recorded a very high negative 
growth. High negative growth is observed in Zakhania and Sathi-
aon. Medium growth is found in five blocks. There are six blocks 
of low negative growth which are found in close association with 
that of medium category. However, they are generally.located in 
the eastern and south-western parts of Ballia, central Ghazipur 
and southern Varanasi. 
The general pattern of spatial distribution of the growth of 
yield of oilseeds shows that northern and southern parts have 
generally experienced low to medium increase while different 
levels of growth are observed in the eastern and the western 
sections of the region. The central part has generally recorded 
an increase of medium level in the yield. On a very generalised 
basis, it can be said that the growth rate decreases from west to 
east but remains constant from north to south. 
On comparing the growth rate with the productivity of oil-
seeds in 1986, it is observed that the areas of very high and 
high productivity have recorded either medium or low growth. It 
points out that these areas have attained an optimum growth of 
productivity and any further improvement may not be achieved at 
the present level of oilseeds production technology in the re-
gion. Medium level of productivity is generally associated with 
very high or high growth rate. It points out the latent potential 
of growth of oilseeds productivity. The areas of low and very low 
productivity have generally experienced either low or negative 
growth of yield. That is in these areas there is very little 
potential for improvement in the yield of oilseed. 
GROWTH OF CASH CROPS 1 2 1 
The average growth rate of cash crops is about 9.40 per 
cent. Excluding all the 16 blocks of Ghazipur, the blocks of 
other districts have recorded positive growth of cash crops. The 
positive growth rate of yield varies from a minimum of 1.68 per 
cent in Ghosi of Azamgarh to a maximum of 23.02 per cent in 
Jalapur of Jaunpur. The range of negative growth is between -7.4 
per cent in Hardaha of Ghazipur and -5.6 per cent in Zakhania 
(TAble 4,1-
The blocks with positive growth rates of cash crops are 
classified into five categories of very high, high, medium, low 
and very low. The ranges of these categories are more than 22.2 
per cent, 15.6 to 22.2, 8.9 to 15.6, 2.3 to 8.9 and less than 2.3 
per cent, respectively. The blocks having negative growth rate 
are also classified into five categories of less than -7.3, -6.8 
to -7.3, -6.3 to -6.8. -5.8 to -6.3 and more than -5.8 per cent, 
respectively. 
Fig. 17 shows that there are four blocks (3.81 per cent) 
which have recorded a very high growth of yield of cash crops. 
Interestingly, all these blocks are located in Jaunpur where they 
form two separate pockets. The largest pocket comprises three 
blocks, namely Dhanapur, Jalalpur and Ramnagar. The other block 
is Mungra Badshahpur situated in the western part of the dis-
trict. The category of high growth rate is most extensive as it 
comprises 31 blocks (29.52 per cent). The blocks falling in this 
category make two extensive and a small region. One of the exten-
sive regions is located in the eastern part of the study area 
which is composed of 15 blocks of Ballia. The other region, 
constituted by 13 blocks is found in the western part where it 
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completely falls in Jaunpur district. The other region, which is 
less significant is also located in Jaunpur. Besides, Nurlichapra 
of Ballia also recorded a high growth. Interestingly, all the 
blocks of high growth are confined to the districts of Ballia and 
Jaunpur. The medium growth of yield is recorded in 25 blocks 
(23.82 per cent). Excluding three blocks, viz., Bairia, Chilkahar 
and Sohaon of Ballia, the remaining 22 blocks are situated in 
Varanasi where they make a large and compact region. There are 26 
blocks (24.76 per cent) which have recorded a low growth of yield 
of cash crops. All these blocks are found in Azamgarh, where they 
make a single contiguous region. The very low growth is observed 
in three blocks, viz., Ghosi, Kopaganj and Pardaha of Azamgarh. 
It is notable that all the 29 blocks of Azamgarh have experienced 
either low or very low growth rate. 
In the case of negative growth rate, it is found (Fig. 17) 
that there are 16 blocks, all belonging to Ghazipur. It is ob-
served that only Nardah has recorded very high negative growth 
where as Deokali, Barachwar and Bhanwar Kalan have experienced 
high negative growth. The remaining blocks have recorded very low 
to moderate negative growth. However, most of them witnessed 
medium level of growth and make a compact region. 
The general pattern of the growth rate of yield of cash 
crops can be observed to have no definite pattern. The eastern 
and western parts of the region show a high growth rate while the 
central part has experienced a low growth. The south-western part 
of the region has recorded medium growth rate, where as negative 
growth rate is exclusively confined to the south-eastern district 
of Ghazipur. However, on a generalised basis, it can be said that 
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the the growth pattern is such that, it increases from north to 
south but remains unchanged from east to west. 
On comparing the growth rate of cash crops with their pro-
ductivity in 1986, very striking characteristics, have emerged. 
The lone block of very high productivity registered very high 
negative growth while the blocks of high productivity experienced 
very high to high growth. Areas of medium productivity witnessed 
two levels of growth. The northern half experienced low growth, 
while southern half recorded moderate growth rate. The blocks in 
the category of low productivity generally, recorded a negative 
growth while areas of very low productivity recorded high growth 
rate. 
GROWTH 01 ALL CROPS 
The average growth rate of yield of all crops is 24.15 per 
cent which is higher than the growth of yield of pulses and cash 
crops but lower than oilseeds and cereals. The spatial distribu-
tion is shown in Fig. 18. It is observed that all the blocks have 
recorded an increase in the yield at varying levels. Growth rate 
varies between a minimum of 1.39 per cent in Zakhania of Ghazipur 
and a maximum of 72.18 per cent in Bairia of Ballia (Table 4). 
It is observed that there are four small but distinct re-
gions of very high growth of yield. These regions lie in the 
peripheral areas of Eastern Uttar Pradesh. One of them lies in 
the northern part of Jaunpur. It includes blocks of Khuthan and 
Badlapur. Another region constituted by the blocks of Gyanpur and 
Bhadohi is situated in Varanasi. The other two regions which 
together are constituted by four blocks are situated in the 
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northern and eastern parts of Ballia. There is an Isolated in-
stance of very high growth rate viz. Bairia in the eastern part 
of Ballia. High growth rate ia observed in 13 blocks which are 
about 12-38 of all the blocks of the study area. Except two small 
regions, this category is found in the form of nine isolated 
pockets. One such region lies in the eastern part of Jaunpur 
where it includes Jalalpur and Kerakat. The other region which is 
composed of Berua Beri and Garwar is found in the central part of 
Ballia. The isolated pockets are Arajilines, Mungra Badshapur, 
Haharajaganj, Suitha Kalan, Tahbarpur, DeoKali, Siar, Belhari and 
Murlichapra. The category of medium growth ia most extensive, as 
it is formed by 49 blocks accounting for about 46.6 per cent of 
all the blocks of the study area. This category forms two dis-
tinct regions. One such region composed of 39 blocks is spread 
over central and western Jaunpur, north eastern Varanasi, north-
ern and south central Azamgarh. The other region, which includes 
eight blocks, is observed in the southern and eastern parts of 
Ballia. The isolated blocks of medium growth are Deegh and Ghosi 
in Varanasi, and Sadat in Ghazipur. The category of low growth 
rate constitutes a dominant region in the north-central part of 
the study area where it includes 31 blocks (29.5 per cent). The 
largest region of this category is constituted by the blocks of 
central and north-eastern Azamgarh and south central Ghazipur. 
The smaller regions are situated in the southern and northern 
Varanasi, western Ghazipur, eastern Jaunpur and southern Azam-
garh. The lone isolated pocket viz. Saidpur is located in Ghazi-
pur. Only three blocks i.e. Zakhania, Zamania and Bhanwar Kalan 
all belonging to Ghazipur, fall in the category of very low 
growth. 
1^ 
The general spatial pattern of growth of yield is clearly 
discernible. It is observed that very high and high growth is 
recorded in the eastern part while the western part has experi-
enced medium growth. The western half of the central part has 
witnessed a medium growth while eastern half has experienced a 
low growth. However, there is no discernible difference in the 
growth rate from west to east. A comparison of growth of yield 
with productivity of all crops in 1986 exhibits remarkable facts. 
It is observed that areas of very high and high productivity 
levels have experienced moderate rate of growth which shows an 
average of the region. On the other hand, areas of low and very 
low levels of productivity have experienced either moderate or 
low rate of growth. Areas of medium productivity have generally 
experienced very high growth rate. This suggests that there is 
considerable potential of improvement of productivity in the 
areas of very high and high levels of productivity, while there 
is very small potential of development in the areas of low and 
very low levels of productivity. Whatever be the reasons, techno-
logical or otherwise, it is true that there must have been a 
larger improvement in the productivity during the decade under 
study. 
CHAPTER VI 
SURPLUS AND DEFICIT REGIONS 
u 
The food-population debate in India, despite her self suffi-
ciency in food production is not dead. There are recognised 
filaring differentials amongst the regions of the country with 
regard to production of food. Some regions in the country produce 
plenty, while others are facing shortages. Given an extensive and 
efficient transport system and government's foodgrains procure-
ment and distribution system, shortages of food are not felt at 
meso and macro level. However, they have unwarranted deteriorat-
ing effects on the agricultural economy of regions where food-
grains are in deficit. Thus, the purpose of a self-sustaining and 
self relying regional development fails. Generally, specialised 
farming is not practiced in India. All regions produce all types 
of crops with a large share of foodgrains permissible in their 
ecological conditions. Therefore, failure to produce required 
foodgrains means failure of the agricultural economy and low 
income. Low income in these areas means low investment in agri-
culture and decreasing return. At the micro level, this very 
problem is felt more acutely. In the region under study, a very 
small amount of money is coming from outside and the income 
generated in other sector of the economy is not being invested in 
agriculture. As such, food grains deficiency at the block level 
in this backward region of Uttar Pradesh results in real food 
deficit leading to low income and poor health. 
Obviously, this problem is directly related to the agricul-
tural productivity. Satisfactory performance of agriculture may 
ensure high productivity leading to surplus production of food-
stuffs and better performance in the coming years. 
In the present chapter, the author has made an attempt to 
study some facts of the problem mentioned earlier by delineating 
the entire area in to deficit and surplus regions based on the 
per capita availability of food. The surplus and deficit regions 
are demarcated on the basis of per cent deviation of availability 
of food items from the standard requirements for Indian popula-
tion as stated by Gopalan et al (1971). This exercise in the 
first instance takes into account all the foodgrains. Later, 
similar exercise is undertaken for cereals and pulses separately. 
Regions of deficiency and surplus in the production of oilseeds 
are also demarcated. This analysis of surplus and deficit is 
undertaken for 1976 and 1986. The purpose of this exercise is to 
know where agricultural performance is satisfactory and where it 
is not. In the context of the developing countries and more 
specifically backwardness of the area under study, the only 
criterion to judge the performance of agriculture is the avail-
ability of food in comparison to requirements. 
The levels of availability of food items are calculated for 
the population without making any allowance for differences in 
requirements by a.ge, sex and occupation. Dietary habits of var-
ious ethnic groups are also not taken into account. Moreover, the 
fact that deficit in one item can be made up by import from 
surplus region is also not considered because the purpose of the 
analysis is to compare level of food production of a unit of 
analysis in relation to population. 
SURPLUS/DEFICIT REGIONS OF FOODGRAINS-1976 
The regional pattern of surplus/deficit blocks in foodgrains 
is shown in Fig.19. It is observed that 75 (71.43 per cent) 
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blocks are deficit in foodgrains and the remaininfi 30 (28.57 per 
cent) are in surplus at various levels. 
The blocks which have achieved surplus production of food-
grains are unevenly distributed and vary from 0.11 to 75.27 per 
cent (Table 5). This variation is summarised into four groups of 
very high, high, medium and low surplus levels. 
It is observed that only Chahania and Huanath Bhanjan have 
recorded a very high level of surplus of more than 45.96 per 
cent. High level of surplus i.e. from 28.76 to 45.96 per cent is 
observed in five blocks, viz. Shahbganj and Deegh in Varanasi, 
Dobhi in Jaunpur, Thekma in Azamgarh and Hanumanganj in Ballia. 
Medium level of surplus, i.e., from 11.61 to 28.76 per cent is 
recorded in 14 blocks. These blocks form three separate regions 
and three isolated pockets. The largest and the most significant 
region, constituted by seven blocks, is situated in Jaunpur. The 
other two regions include four blocks viz. Brahni and Chandaul in 
Varanasi and Rasra and Chilkhar in Ballia. The isolated pockets 
are Naugarh, Rampur and Dubhar. There are 10 blocks which have 
recorded surplus of less than 11.61 per cent. This category of 
low surplus forms a small region, which includes only two blocks, 
is located in the western part of Ballia. As suct^^^^^^^^^__^ in 
the eastern part of the study area. The other eight blocks of low 
surplus are found in eight isolated pockets. These isolated 
blocks are Ghosi, Marihaun, Khuthan, Kerakat, Saidpur, Sakaldiha, 
Muhamdabad and Nanihar. 
The blocks rated deficit in foodgrains production account 
for about 71.43 per cent of all the blocks. The shortage varies 
TABLE 5 
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SURPLUS AND DEFICIT BLOCKS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
(in 
Blocks 
Chakia 
Shahabganj 
Waugarh 
Chandual 
Brahni 
Sakaldiha 
Dhanapur 
Chahania 
Cholapur 
Chiraigoan 
Niarotabad 
K.V.Peeth 
Haruha 
Pindra 
Badagaon 
Sevapur 
Arajilines 
Ghosi 
Bhadohi 
Suriyawan 
Gyanpur 
Deegh 
Dobhi 
Kerakat 
Muftiganj 
Jalalpur 
Ramnagar 
Dharmapur 
Karanja Kalan 
Shahganj 
Sulthakalan 
Khuthan 
Badlapur 
Maharajganj 
Sujanganj 
Mungra Badshapur 
Machlishahar 
Sikrara 
Marihaun 
Barsathi 
Rampur 
Bakhsa 
Pa wax 
Phoolpur 
per cent of 
1976 
Foodgrains 
-21.26 
41.31 
24.18 
20.85 
27.70 
6.91 
-5.57 
75.27 
-19.43 
-32.69 
-27.66 
-48.81 
-29.28 
-23.54 
-18.90 
-32.84 
-17.18 
4.50 
-86.00 
-26.31 
-15.48 
29.91 
38.23 
0.39 
17.13 
-18.43 
17.08 
21.96 
17.64 
18.69 
16.86 
0.11 
-5.15 
-9.61 
-88.22 
-4.85 
-12.57 
27.13 
12.35 
-14.08 
-27.77 
-12.17 
-74.76 
-33.77 
requiremen 
Cereals 
-15.26 
38.14 
37.00 
31.01 
43.63 
15.69 
-5.27 
69.53 
-12.33 
-28.25 
-38.44 
-40.12 
-23.63 
-19.13 
-20.74 
-32.77 
-8.76 
10.34 
-3.94 
-29.06 
-63.35 
38.51 
61.44 
5.33 
38.58 
-6.66 
27.14 
39.21 
28.01 
39.57 
20.40 
4.16 
3.04 
-4.30 
-98.84 
3.02 
-6.48 
-17.07 
9.10 
-11.09 
-28.87 
-26.39 
-90.83 
-39.05 
t) 
Pulses 
-55.00 
42.26 
18. 70 
37.19 
11.30 
-43.25 
-7.29 
108.09 
-59.98 
-41.71 
33.96 
-41.29 
-44.71 
-48.71 
-8.41 
-33.28 
-45.14 
-28.88 
26.69 
-10.53 
-56.13 
27.72 
-37.21 
-27.82 
-42.59 
-59.14 
-40.38 
-30.90 
-54.24 
-60.58 
-3.36 
-23.00 
-51.99 
-41.96 
-27.53 
-49.86 
-47.41 
-44.30 
-36.21 
-31.11 
-40.59 
-54.44 
27.48 
-3.59 
Oilseeds 
-95.71 
-96.75 
-49.66 
-99.04 
-98.31 
-97.08 
-99.59 
-98.78 
-96.25 
-99.89 
-99.91 
-99.94 
-99.93 
-99.92 
-99.78 
-99.92 
-99.91 
-99.87 
-99.84 
-99.87 
-99.85 
-99.90 
-99.93 
-99.90 
-99.94 
-99.96 
-99.94 
-99 .96 
-99.86 
-99.90 
-99.93 
-99.89 
-99.91 
-99.91 
-99.94 
-99.92 
-99.94 
-99.92 
-99.87 
-99.94 
-99.95 
-99.95 
-99.42 
-99.80 
c o n t d . 
S.No. 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
Blocks 
Martinganj 
Thekma 
Lalganj 
Muhamadpur 
Nizambad 
Tahbarpur 
Ahraula 
Koelsa 
Atraulia 
riahara jgan j 
Bilariaganj 
Palahni 
Sarai Rani 
Mehnagpur 
Tarwa 
Jahanaganj 
Sathiaon 
Sagri 
Harriya 
Azamgarh 
Dohrighat 
Fatepur Madroan 
Ghost 
Kopaganj 
Pardaha 
Maunath Bhanjan 
Mohamadbad 
Bhanwar Kalan 
Barachawar 
Qasimabad 
riuhamdabad 
Reotipur 
Bhadaura 
Zamania 
Ghazipur 
Mardah 
Birno 
Zakhania 
Manihar 
Karanda 
Deokali 
Sadat 
Saidpur 
Nurli Chapra 
Bairia 
Reoti 
Bansdech 
Maniar 
Nava Nagar 
Siar 
Nagra 
Ratanpura 
Foodgrains 
-22.91 
30.02 
-40.28 
-10.05 
-16.19 
-24.20 
-38.53 
-31.09 
-15.10 
-30.81 
-32.96 
-15.95 
-24.85 
-20.89 
-29.78 
-8.93 
-5.92 
-12.32 
-26.03 
-20.43 
-14.62 
-20.49 
-16.17 
-17.44 
-23.58 
60.40 
-27.86 
-24.32 
-11.07 
-5.26 
1.67 
-18.17 
-17.40 
-14.98 
-8.50 
-5.38 
-12.18 
-36.78 
5.20 
-16.21 
-2.19 
-6.69 
9.60 
-30.61 
-30.20 
-31.48 
-45.61 
-35.15 
-44.40 
-30.72 
2.65 
18.42 
Cereals 
-21.47 
34.48 
-40.75 
-4.26 
-10.58 
-22.02 
-38.22 
-32.32 
-11.72 
-31.64 
-35.23 
-11.06 
-23.26 
-18.86 
-29.77 
-10.12 
-21.39 
-12.65 
-25.45 
-19.46 
-11.57 
-10.29 
9.80 
-12.14 
-19.42 
68.93 
-26.84 
-20.62 
-21.91 
0.29 
10.25 
-17.88 
-14.99 
-10.40 
-5.04 
-2.96 
-14.99 
-46.35 
11.48 
-11.85 
-8.21 
-10.56 
-17.11 
-34.82 
-44.73 
-39.20 
-57.25 
-45.89 
-59.05 
-41.73 
-2. 76 
14.63 
Pulses 
31.12 
22.58 
-37.63 
-43.08 
-38.29 
-36.68 
-41.80 
-29.32 
-34.41 
-26.11 
-40.09 
-17.36 
-34.05 
-32.46 
-29.83 
-27.16 
-25.49 
-10.42 
-29.80 
-27.97 
-20.61 
-50.24 
-52.54 
-41.02 
-47.36 
11.62 
-33.69 
-45.42 
-50.88 
-37.01 
-47.32 
-19.78 
-17.73 
-41.45 
-28.27 
-19.25 
3.82 
22.90 
-30.67 
-10.26 
32.20 
15.42 
102.45 
-26.00 
-12.53 
13.93 
23.80 
20.10 
19.18 
25.47 
33.58 
40.06 
Oilseeds 
-99.65 
-99.68 
-99.86 
-99.57 
-99.38 
-99.52 
-99.72 
-99.86 
-99.86 
-99.88 
-99.93 
-99.90 
-99.89 
-99.84 
-99.85 
-99.90 
-99.79 
-99 . 70 
-99.69 
-99.72 
-99.53 
-99.53 
-99.51 
-99.84 
-99.84 
-99.72 
-99.82 
-99.82 
-99.75 
-99.53 
-99.73 
-99.88 
-99.63 
-99.93 
-99.84 
-99.86 
-99.94 
-99.94 
-99.75 
-99.80 
-97 .98 
-97.87 
-99.40 
-99.83 
99.66 
-99.63 
-99.01 
-98.64 
-97.58 
-99.22 
-99.94 
-99.93 
c o n t d , 
S.No. 
97 
98 
99 
100 
101 
102 
103 
104 
105 
Blocks 
Rasra 
Chilkahar 
Sohaon 
Dubhar 
Belhari 
Hanumanganj 
Berua Beri 
Garwar 
Pandah 
Foodgrains 
13.76 
10.79 
-10.15 
13.06 
-30.47 
10.24 
-27.16 
-37.70 
-97.11 
Cereals 
10.57 
-3.64 
-12.07 
5.59 
-34.99 
4.95 
-31.32 
-31.11 
-64.32 
Pulses 
31.99 
53.57 
4.80 
88.80 
-18.11 
40.48 
-3.38 
-8.25 
-27.03 
Oilseeds 
-98.96 
-99.80 
-99.92 
-99.89 
-101.56 
-99.51 
-99.68 
-99.76 
-100.08 
13 
1 O -J 
between 5.15 and 88.22 per cent per annum (Table 5). This varia-
tion is divided into four uniform categories of more than 46.36, 
31.22 to 46.36, 16.80 to 31.22 and less than 16.80 per cent. 
The regionalisation of these deficit blocks reveals (Fig.19) 
that only four blocks namely, K.V. Peeth, Sujanganj, Pawai, and 
Pandah have experienced an acute shortage of foodgrains i.e., 
more than 46.36 per cent per annum. High deficit is found in 10 
blocks (9.52 per cent). These blocks form a small region consti-
tuted by Bansdeeh, Maniar and Navanagar, all belong to Ballia. 
The remaining seven blocks form seven separal!«||||HMlltf'^  - These are 
Garwar, Bilariaganj, Koelsa, Lalganj Chiraigaon, Sevapur and 
Zakhania. Medium level of deficit is observed in 30 blocks (28.77 
per cent). These blocks make four distinct regions and three 
isolated pockets. The largest region, composed of 12 blocks, is 
spreading over northern and central parts of the study area. It 
is studded with the blocks of low deficit level. The other region 
constituted by seven blocks, spread over northern Varanasi and 
southern Jaunpur. The other two regions of medium deficit are 
together constituted by eight blocks. These are located in the 
eastern and south-eastern parts of the study area. The isolated 
instances of medium deficit are Chakia, Martinganj and Berua 
fieri. An equal number of blocks i.e. 30 have recorded deficit of 
low level. Excluding Atraulia, this category has a tendency of 
clustering. The largest region which is composed of 10 blocks, is 
located in the south-eastern part of the region. The other region 
of low deficit is observed in the north-central part. It includes 
six blocks, all belong to Azamgarh district. There is another 
equally impactant region in western Jaunpur. ft also includes six 
blocks. The other two regions, which consist of seven blocks, are 
1 
situated in the western parts of Varanasi and Azamgarh. 
The most revealing fact which emerges from the above analy-
sis is that almost 75 per cent blocks in the study area suffer 
from deficiency of food articles. The remaining 25 per cent 
blocks produce more than their requirement but this surplus is 
not enough to make up the deficit of other parts of the region. 
The other point which should be noted is that deficit occurs in 
all parts of the study area and no district is an exception. The 
small and isolated regional instances of surplus production do 
not represent any regional pattern. Therefore, it can be conclud-
ed that the surplus production is not the result of diffusion and 
adoption of any techno-economic package, rather it is the result 
of random pattern of favourable natural conditions. 
SURPLUS/DEFICIT REGIONS OF CEREALS - 1976 
The blocks which have recorded surplus/deficit in the 
production of cereals are shown in Fig. 20. It is found that only 
30 (28.57 per cent) out of 105 development blocks experienced 
surplus production of cereals. Of these surplus blocks, eight 
occur in Varanasi, 12 in Jaunpur, three each in Azamgarh and 
Ghazipur and four blocks are located in Ballia. The remaining 75 
blocks are in deficit of cereals. 
There are 10 blocks (9.52 per cent) which show an annual 
surplus production of cereals above 37.42 per cent of their 
requirements. Of these, three blocks viz., Haunath Bhanjan, 
Chahania and Dobhi have a surplus of more than 60.49 per cent. 
The ether seven blocks are labQlled as high surplus blocks. They 
form two small regions which are together constituted by five 
1 
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blocks. These regions are located in the central and south-east-
ern parts of the area. Besides, Shahganj and Deegh have also 
recorded high surplus. Six blocks (5.71 per cent) have attained 
medium level of surplus, ranging between 14.36 and 37.42 per 
cent. These blocks do not form any region, rather they form iso-
lated pockets, in Varanasi and Jaunpur. Low level of surplus i.e. 
less than 14.36 per cent per annum is observed in 16 blocks 
(15.23 per cent). A relatively large region of low surplus is 
constituted by eight blocks. It is situated in the eastern part 
of the study area. This region includes blocks of Azamgarh, 
Ghazipur and Ballia. The remaining eight blocks are observed in 
separate pockets. These blocks are Dhanapur, M. Badshahpur, 
Badlapur, Khuthan, Marihaun, Kerakat, Manihar and Dubhar. 
The blocks rated deficit in the production of cereals ac-
count for about 71.43 per cent of all the blocks. The level of 
deficit exibits a wide range of variation (Table 5). This varia-
tion is grouped into four classes of more than 61.41, 36.86 
61.41, 12.28 - 36.86 and less than 12.28 per cent. 
It is observed from Fig.20 that four blocks viz., Pandah, 
Pawai, Sujanganj, and Gyanpur have very high deficit, i.e. more 
than 61.41 per cent of their requirement. High level of deficit 
is observed in 13 blocks (12.38 per cent). These blocks form 
three different regions and three separate pockets. The most 
significant region of high deficit is located in the north east-
ern part, where as the other two regions which are small in areal 
extent are confined to the north-western and south-eastern parts 
of the area under study. The isolated blocks of high deficit are 
Garwar in Ballia, Zakhania in Ghazipur and Lalganj in Azamgarh. 
ifledium level of deficit occurs in 28 blocks (26.67 per cent). 
These blocks make three distinct regions. The largest and most 
significant region is centered over Azamgarh, where it forms a 
contiguous region, though at places its continuity is broken by 
the blocks of various levels of deficiency particularly low lev-
els. The other two regions are located in the eastern part of 
Ghazipur and northern part of Varanasi. As such, they are found 
in the south eastern and southern part of the area under study. 
Besides, six isolated instances of medium deficit are also ob-
served. These are Murlichapra, Belhari, Berua Beri, Martinganj, 
Bakhsa and Suriyawan. Low level of deficit, i.e., less than 12.28 
per cent, is also observed in 28 blocks. These blocks are found 
in the south-central and eastern parts of the region. They form 
two sufficiently large and two small regions. The largest region 
is constituted by 11 blocks. It spreads over the districts of 
Ghazipur and eastern Azamgarh. The other region is situated in 
the western part of Ballia and eastern part of Azamgarh. These 
two regions of low deficit are separated from each other by the 
blocks of low surplus and medium deficit. The other two regions 
which together comprise four blocks of Machlishahar, Barsathi, 
Nizambad and Muhamdabad are located in western Jaunpur and Azam-
garh. Besides, there are seven isolated instances of low deficit 
of cereals. These isolated blocks do not show any pattern. These 
are Maharajaganj, Jalalpur, Atraulia, Plahni, Sathiaon, Bhadohi 
and Arajilines. 
The general picture which emerges from the above explanation 
reveals that about two-third blocks are facing deficit In the 
production of cereals. It indicates that the adoption of new 
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technology which was introduced in 1967, has least impact on the 
production of cereals. Further, with few exceptions, the eastern 
blocks which generally depend on edaphic variables have deficit 
of low level, while the blocks of western part which have 
switched over from traditional to modern technology are facing 
acute shortages of cereals, because social and economic condi-
tions were not feasible for adoption of modern technology. Though 
some blocks recorded surplus of cereals yet, they do not show 
any definite pattern. 
SURPLUS/DEFICIT REGIONS OF PULSES - 1976 
The spatial distribution of surplus/deficit blocks is shown 
in Fig. 21. It reveals that as many as 78 blocks (74.28 per cent) 
have shortage of pulses. Though the remaining 27 blocks record-
ed a surplus yet the level of surplus is not very high. It varies 
between 3.82 in Birno and 162.27 per cent in Saidpur (Table 5). 
Of the surplus blocks, 12 occur in Ballia alone. Of the remaining 
15 blocks occur five in Varanasi, three in Azamgarh and seven in 
Ghazipur. The district of Jaunpur is devoid of any surplus block. 
In the regional distribution of surplus blocks, it is ob-
served that only Chahania and Saidpur have achieved very high 
surplus where as only Dubhar recorded high surplus in the produc-
tion of pulses. Medium level of surplus occurs in 17 blocks. 
These blocks are found in three small regions and seven isolated 
pockets. These three regions together include 10 blocks. The 
largest region is constituted by Siar, Nagra, Ratanpura, Rasra 
and Chilkhar of Ballia and Barachwar of Ghazipur. The other two 
re£ions Include Bansdeeh and Hanusxaneanj in Ballia, riactinganj 
and Thekma in Azamgarh. The isolated blocks of medium surplus are 
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Deefih, Bhadohi, Niamtabad and Shahabganj in Varanasi, Pawai in 
Azamgarh, Deokali and Zakhania in Ghazipur. Low level of surplus 
is found in seven blocks. Excluding a small region which includes 
Maniar and Navanagar in Ballia, the others are scattered, but 
concentrated in the eastern part of the study area. These are 
Sohaon, Birno, Sadat, and Maunath Bhanjan. 
The blocks rated deficit in the production of pulses show a 
wide range of variation. This variation is grouped into five 
categories. It is evident from Fig. 21 that 78 blocks have re-
corded deficit of varying level. Deficit of very high level is 
observed in five blocks. These are Gyanpur, Arajilines and Chol-
arpur in Varanasi, Shahganj and Jalalpur in Jaunpur. There are 21 
blocks (20 per cent) which have recorded high deficit in pulses. 
These blocks of high deficit form four regions which together 
include 14 blocks. Besides, there are observed seven isolated 
pockets of high of deficit. Amongst the regions, the largest and 
most significant is constituted by seven blocks. All these blocks 
belong to Jaunpur. The other three regions include remaining 
seven blocks, located in northern Varanasi, south-central Ghazi-
pur and north-eastern Azamgarh. The isolated instances of high 
deficit are Chakia and Sakaldiha in Varanasi, Rampur and Mufti-
ganj in Jaunpur, Ahraula, Muhammadpur and Pardaha in Azamgarh. 
Deficit of medium level occurs in 31 blocks which are about 29.52 
per cent of all the blocks of the study area. This grade forms a 
single contiguous region which is constituted by 20 blocks, and 
spreads over the central part of the study area. The continuity 
of this region is interrupted by the blocks of various levels. 
Besides, a small region comprising Dharmapur, Barsathi, Ramnagar 
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and Marihaun, is also observed in the southern part of Jaunpur 
district. The isolated blocks of medium deficit are Chandual, 
K.V. Peeth, Sevapur and Ghosi in Varanasi, Sujanganj in Jaunpur, 
Manihar in Ghazipur and Pandah in Ballia. Low but substantially 
high level of deficit is recorded in 15 blocks (14.20 per cent). 
Excluding, two small regions which are together constituted by 
five blocks, the remaining blocks are found in separate pockets 
most of which are located in the central part of the study area. 
There are seven blocks which have witnessed deficit of very low 
level i.e. less than 11.46 per cent. They are Dhanapur, Brahni, 
Suriyawan, Suithakalan, Phoolpur, Sagri and Berua Beri. These 
blocks are found in isolated pockets and thus do not form any 
region. 
The above analysis reveals that about 75 per cent blocks are 
deficit in the production of pulses, while only 25 per cent have 
recorded surplus production. It is noted that blocks of eastern 
part, particularly that of Ballia have recorded surplus produc-
tion of pulses. Though these areas are socially and economically 
backward in comparison to the rest of the study area, yet it 
happened because the cultivation of pulses generally do not 
require costly inputs which are beyond the reach of the backward 
and poor people of the study area. Further the fact that the 
blocks which are deficit in the production of pulses may not seem 
to be very amazing as it follows the national pattern in respect 
of pulses. It is evident that the western part, which has better 
physical and technological conditions, is facing acute shortage 
of pulses because most of the cultivable land and the available 
inputs are utilized in the cultivation of cereal crops, particu-
larly rice and wheat which have adversely affected the acreage 
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and yield, and consequently production of pulses. 
SURPLUS/DEFICIT REGIONS 01 OILSEEDS - 1976 
The spatial distribution of surplus/deficit blocks producing 
oilseeds is shown in Fig. 22. It is observed that all the blocks 
are facing an acute shortage of oilseeds as the level of shortage 
varies between 49.66 and 101.56 per cent (Table 5). Most of the 
blocks i.e. 101 (96.2 per cent) are highly deficit. That is, the 
level of deficiency is more than 95 per cent per annum. This 
pattern points out the backwardness of agriculture. The causes 
for the convergence of such patterns are similar to those of 
pulses. Oilseeds are also a neglected lot. They receive marginal 
lands and residual inputs. The problem is further aggrevated by 
the diseases which are common to the oilseed crops, resulting in 
complete destruction of standing as well as harvested crops. Due 
to the risk involved in the cultivation of oilseeds and poor 
yield a crop of commercial value is reduced to subsistance value. 
SURPLUS/DEFICIT REGIONS OF FOODGRAINS - 1986 
Fig. 23 and Table 6 reveal that as many as 74 blocks (70.48 
per cent) have achieved surplus in the production of foodgrains 
and only 31 blocks (29.52 per cent) are in deficit. 
As far as the surplus blocks are concerned, it is found that 
there are eleven blocks which have recorded high surplus of more 
than 43.58 per cent. However, only Kerakat experienced surplus of 
above 67.04 per cent per annum of her requirement. The high 
surplus blocks, six in number, form a contiguous region in the 
south eastern part of Varanasi. Besides, four isolated instances 
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of high surplus viz,, Dobhi, Jalalpur and Karanjakalan in the 
district of Jaunpur and Garwar in Ballia are also observed. The 
category of medium surplus is the most extensive as it include 45 
blocks (42.86 per cent). The blocks of this category form two 
distinct large regions, separated by a north-south running belt 
of low surplus. These regions cover almost entire Ghazipur, 
eastern, western Azamgarh and eastern part of Jaunpur. There are 
few isolated blocks which have recorded a medium level of surplus 
in foodgrains. These isolated blocks are Naugarh, Belhari and 
Hanumanganj in Ballia. Low level of surplus is observed in 18 
blocks. They make three distinct regions and seven isolated 
pockets. These regions together include 11 blocks. These are 
observed in the western Jaunpur, central Azamgarh and western 
Ballia. As such they are located in the western, central and 
eastern parts of the study area. Further, they become larger and 
larger from east to west. The isolated blocks of low surplus are 
Phoolpur, Koelsa, Dohrighat, Mualichapra, Berua Beri, Ratanpura 
and Arajilines. The remarkable feature is that all the isolated 
blocks are located along the regional boundaries. 
The remaining 31 blocks are rated deficit in production of 
foodgrains. Only Manihar of Ghazipur has recorded very high 
deficit, where as high level of deficit occurs in five blocks but 
they do not form any region. These isolated instances of high 
deficit are Gyanpur, Suriyawan, K.V. Peeth and Sevapur in Varana-
si and Baria in Ballia. The concentration of moderately deficit 
blocks is found in the eastern and western parts of Varanasi 
where they make two regions separated by blocks of low and high 
deficit. There is another region of medium deficit observed in 
the eastern part of Ballia. Besides, three isolated instances of 
TABLE 6 
SURPLUS AND DEFECIT BLOCKS 
(In per cent of requrements) 
1986 
liB 
SI. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
Blocks F 
Chakia 
ShahabganJ 
Naugarh 
Chandual 
Brahni 
Sakaldiha 
Dhanapur 
Chahania 
Cholapur 
Chiraifioan 
Niamtabad 
K.V.Peeth 
Haruha 
Pindra 
Badagaon 
Sevapur 
Arajilines 
Ghosi 
Bhadohi 
Suriyawan 
Gyanpur 
Deegh 
Dobhi 
Kerakat 
nuftiganj 
Jalalpur 
Ramnagar 
Dharmapur 
Karanja Kalan 
Shahganj 
Sulthakalan 
Khuthan 
Badlapur 
Maharajganj 
Sujanganj 
Mungra Badshapur 
Machlishahar 
Sikrara 
Marihaun 
Barsathi 
Raropur 
Bakhsa 
Pawai 
Phoolpur 
oodgrains 
64.83 
66.50 
42.20 
66.18 
64.23 
67.00 
42.53 
30.51 
34.85 
-10.84 
-18.69 
-25.56 
-11.47 
-12.03 
-12.54 
-27.34 
0.87 
-16.00 
-16.89 
-27.95 
-19.41 
-9.34 
61.09 
80.29 
36.83 
58.05 
38.41 
39.70 
58.43 
43.23 
22.56 
25.14 
31.56 
5.86 
26.05 
11.94 
2.31 
10.85 
29.43 
6.87 
10.05 
5.26 
27.30 
6.74 
Cereals 
12.01 
148.64 
53.64 
88.57 
115.56 
90.95 
55.99 
36.89 
54.89 
-2.99 
-24.29 
-21.88 
-4.86 
-5.36 
-11.20 
-23.37 
10.86 
12.62 
-13.67 
-23.52 
-11.49 
-7.73 
80.17 
33.82 
55.14 
80.43 
49.17 
53.33 
78.25 
-62.29 
31.10 
35.78 
58.53 
16.24 
43.26 
21.76 
11.15 
4.39 
34.96 
17.39 
20.49 
37.70 
39.59 
16.54 
Pulses 
-46.09 
-48.66 
32.50 
-63.28 
31.12 
-66.34 
-31.84 
-4.06 
-75.64 
-54.10 
14.76 
-45.78 
-47.65 
-49.25 
-18.67 
-48.72 
-55.32 
-33.82 
-33.84 
-73.81 
-46.78 
-16.97 
-45.10 
-16.97 
-36.88 
-67.40 
-20.24 
-35.70 
-58.42 
-66.73 
-24.04 
-33.44 
-62.49 
-51.50 
-48.83 
-42.16 
-37.21 
-9.47 
-47.54 
-40.33 
-42.77 
-40.38 
-41.05 
-49.31 
Oilseeds 
-96.09 
-95.84 
-54.06 
-98.40 
-98.89 
-96.18 
-97.13 
-91.15 
-94.96 
-98.88 
-99.23 
-99.39 
-99.12 
-99.28 
-99.30 
-99.20 
-99.12 
-99.22 
-72.39 
-99.52 
-98.88 
-99.42 
-99.10 
-99.34 
-99.53 
-99.36 
-99.21 
-99.11 
-98.11 
-80.00 
-99.27 
-99.34 
-99.36 
-99.62 
-98.82 
-98.96 
-98.68 
-99.37 
-99.15 
-99.33 
-99.39 
-99.69 
-98.96 
-99.66 
contd.. 
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45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
Martinganj 
Thekma 
Lalganj 
Muhamadpur 
Nizambad 
Tahbarpur 
Ahraula 
Koelsa 
Atraulia 
Maharajganj 
Bilariaganj 
Palahni 
Sarai Rani 
Mehnagpur 
Tarwa 
Jahanaganj 
Sathiaon 
Sagri 
Harriya 
Azamgarh 
Dohrighat 
Fatepur Madroan 
Ghost 
Kopaganj 
Pardaha 
Haunath Bhanjan 
Mohamadbad 
Bhanwar Kalan 
Barachawar 
Qasimabad 
Muhamdabad 
Reotipur 
Bhadaura 
Zamania 
Ghazipur 
Mardah 
Birno 
Zakhania 
Manihar 
Karanda 
Deokali 
Sadat 
Saidpur 
Murli Chapra 
Bairia 
Reoti 
Bansdech 
Maniar 
Nava Nagar 
Siar 
Nagra 
Ratanpura 
29.35 
19.53 
7.67 
16.48 
42.77 
21.73 
21.40 
2.09 
35.81 
36.12 
-13.94 
1.54 
12.71 
13.12 
40.15 
43.46 
21.50 
30.99 
-4.68 
-1.34 
-0.72 
1.42 
29.19 
22.36 
31.24 
23.52 
33.95 
-8.15 
11.26 
25.42 
39.94 
21.80 
24.26 
41.67 
22.22 
32.83 
3.75 
-9.79 
36.86 
23.66 
27.78 
41.03 
30.41 
12.94 
-28.46 
-15.59 
16.68 
16.68 
-1.88 
22.85 
42.28 
14.40 
40.99 
29.93 
15.64 
27.66 
53.50 
32.54 
29.84 
84.60 
85.11 
19.28 
-8.23 
90.58 
23.86 
23.04 
53.67 
58.99 
31.72 
20.25 
3.64 
5.41 
6.68 
11.16 
46.11 
35.25 
56.94 
29.63 
57.87 
-0.43 
5.96 
46.55 
46.57 
20.00 
29.06 
45.03 
31.52 
45.00 
3.43 
-26.20 
36.69 
29.96 
39.76 
52.26 
55.00 
16.86 
-5.90 
-11.08 
-34.95 
-34.95 
-30.10 
-9 .66 
53.68 
24.82 
-40.66 
-37.78 
-55.95 
-45.36 
-51.54 
-37.83 
-45.91 
-45.97 
-49.17 
-28.19 
-45.15 
-42.55 
-49.04 
-41.60 
-46.08 
-42.76 
-47.09 
-37.19 
-50.61 
-38.21 
-41.38 
-52.78 
-56.47 
-48.02 
-56.13 
-56.34 
-43.26 
-50.65 
-43.50 
-48.03 
-52.68 
-33.04 
34.68 
-42.03 
-28.74 
-34.33 
-43.16 
85.55 
-48.86 
-10.78 
54.65 
46.67 
-46.01 
6.58 
21.17 
-33.77 
21.81 
21.83 
153.41 
194.00 
90.67 
-46.47 
-98.78 
-99.34 
-98.08 
-98.67 
-98.58 
-97.81 
-97.44 
-99.69 
-99.26 
-99.75 
-99.55 
-99.77 
-99.72 
-98.90 
-99.72 
-99.72 
-99.70 
-144.64 
-106.29 
-140.97 
-130.26 
-99.39 
-99.04 
-99.54 
-98.88 
-99.58 
-99.67 
-99.72 
-99.03 
-99.60 
-99.80 
-99.38 
-99.11 
-99.70 
-99.47 
-99.60 
-99.40 
-99.27 
-99.71 
-99.18 
-97.57 
-96.34 
-98.53 
-99.26 
-99.66 
-122.38 
-98.72 
-97.59 
-97.76 
-99.37 
-95.18 
-98.40 
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97 
98 
99 
100 
101 
102 
103 
104 
105 
Raara 
Chilkahar 
Sohaon 
Dubhar 
Belhari 
Hanufliangan j 
Berua Beri 
Garwar 
Pandah 
33.18 
18.27 
20.56 
-18.46 
40.39 
43.12 
4.54 
66.08 
-0.98 
45.27 
24.96 
25.36 
-2.80 
53.59 
52.67 
9.30 
88.15 
3.80 
-33.58 
-32.03 
10.84 
-37.21 
-6.20 
-8.90 
-20.84 
-5.69 
-26.54 
-98.41 
-99.68 
-99.81 
-99.31 
-98.97 
-98.98 
-99.81 
-99.76 
-99.74 
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moderate dificit are also observed. These are Zakhania, Sikrara 
and Bilariyaganj. Low deficit of less than 9.26 per cent is 
observed in nine blocks. Excluding, Pindra, all the other blocks 
are situated in the northern and eastern parts of the study area. 
These blocks are usually found along regional boundary in pairs. 
Although about 75 per cent blocks have recorded, surplus 
production of foodgrains yet, it follows the pattern of produc-
tivity of cereals in 1986. Those blocks which have experienced 
high productivity of cereals in 1986, also show high surplus of 
foodgrains. Because about 70 per cent foodgrain crops are cereals 
which have high hectarage and yield in comparison to pulses, the 
other component of foodgrains. Those areas which have recorded 
high productivity of pulses witnessed high deficit in foodgrains 
because pulses account for a small percentage of foodgrains. The 
general pattern is such that the level of surplus increases from 
west to the central part but decreases further eastward. However, 
no significant change is observed from north to south. 
SURPLUS/DEFICIT REGIONS OF CEREALS - 1986 
The spatial distribution of blocks rated surplus/deficit in 
respect of cereals is shown in Fig. 24. It is observed that as 
many as 84 blocks (80 per cent) have recorded surplus of cereals, 
while the remaining 21 blocks are facing shortage of cereals (Table 6) 
In the regionalisation, a distinct and compact region of 
very high surplus is observed in the southern part of the area 
under study. It includes Chakia, Shahabganj, Chandaul, Brahni and 
Dhanapur of Varanasi district. Another region constituted by 
Atraulia and Koelsa is situated in the northern part of Azamgarh. 

Besides these regions, there are three isolated blocks, viz. 
Jalalpur, Palhani and Garwar which have achieved very high sur-
plus in the production of cereals. High level of surplus is found 
in 13 blocks. They form three small regions and four isolated 
pockets. These three regions together include nine blocks, viz. 
Shahganj, Karanjakalan, Dharampur, Nuftiganj, Dabhi, Cholapur, 
Saidpur, Jahanaganj and Mohamdabad. These regions fall in the 
central and western parts of the study area. The isolated blocks 
of high surplus are Dhanapur, Pardaha, Badlapur and Nizamabad. 
Substantially large number of blocks i.e. 34 have recorded medium 
level of surplus. These blocks make four regions and four isolat-
ed pockets. The largest region which includes 16 blocks is situ-
ated in the south-eastern part of the Study area. Though it is a 
contiguous region yet five instances of various levels are also 
observed in the central part of this region. The other notable 
region is composed of eight blocks. It is located in the western 
part where it includes the blocks of Jaunpur district. The other 
two regions which together include six blocks are confined to the 
northern part. As such they fall in Azamgarh. The separate blocks 
of medium surplus are quite random. They are Naugarh, Dubhar, 
Kerakat and Sthiaon. There are 27 blocks of low surplus. The low 
surplus blocksare found in four separate clusters and seven 
randomly distributed blocks. The largest region is composed of 
eight blocks. This is situated in the northern part particularly 
in Azamgarh. The other three regions are generally constituted by 
four blocks each. These are confined to eastern, central and 
western parts of the study area. The isolated blocks are Araji-
lines, Pindra, Phoolpur, Ratanpura, Murlichapra, Birno and Reoti-
pur. 
vJ'if 
The remaining 21 blocks (20 per cent) are facing shortage of 
cereals, but the level of scarcity is not very high. There exists 
a compact region of very high deficit in the eastern part of the 
study area. It includes five blocks of Ballia. Besides, five 
blocks of very high deficit are also observed. Four of which, 
Suriyawan, Sevapur, Niamtabad and K.V. Peeth are found in Varana-
si. The high grade deficit blocks form a single contiguous 
region in the western part of Varanasi. It includes Gyanpur, 
Bhadohi, Badagaon and Ghosi. Besides, high deficit is also re-
corded in Tahbarpur. deficit of medium level is recorded in six 
blocks. Though, these blocks do not form any region yet have a 
tendency to concentrate in the eastern and south-western parts of 
the study area. Only one block viz. Bhanwar Kalan situated in the 
south-eastern part of Ghazipur has recorded low deficit. 
The general pattern which emerges from the above discussion 
reveals that about 80 per cent blocks have achieved surplus which 
is almost reverse to that of 1976 position when about 75 per cent 
blocks were in deficit of cereals. Excluding the districts of 
Ballia and Varanasi the deficit blocks are quite random and do 
not show any pattern. It indicates that during one decade the 
impact of Green Revolution has been felt in the study area. 
However, the district of Ballia do not show any improvement. 
SURPLUS/DEFICIT REGIONS 0£ PULSES - 1986 
Fig. 25 shows the regional distribution of surplus/deficit 
production of pulses. It reveals that leaving an insignificant 
number of blocks i.e. 15, all other blocks are in deficit of 
pulses. The distribution pattern of blocks rated surplus is far 
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from uniform as it varies from 6.58 per cent in Murli Chapra to a 
maximum of 194 per cent in Siar (Table 6). Further, of the 15 
surplus blocks, eight emerge in Ballia alone. 
There are only two isolated instances i.e. Siar and Saidpur 
which have experienced very high surplus i.e. more than 160.64 
per cent. Surplus of high grade is recorded in Navanagar and 
Bansdeeh, in the northern part of Ballia and Zakhania in Ghazi-
pur. An equal number of blocks emerge as surplus producers of 
moderate level. These blocks are Recti, Nagra and Deokali. Low 
but substantially high level of surplus that is less than 47 per 
cent occurs in Bairia, Maniar, Sohaon , Barachwar, Sadat, Brahni 
and Niamtabad. 
Deficiency of pulses occurs in 90 blocks. The distribution 
of deficit blocks is far from uniform and varies from 5.69 per 
cent in Garwar to 75.64 per cent in Cholapur. 
The pattern shows that nine blocks have recorded very high 
deficit of more than 64.64 per cent. These blocks do not form any 
region, rather they form nine isolated pockets i.e. Gyanpur, 
Arajilines, Sakaldiha, Chiraigaon, in Varanasi, Jalalpur, Badla-
pur and Shahganj in Jaunpur, Fatehpur Madraon and Naunath Bhan-
jan in Azamgarh and Karanda in Ghazipur. High deficit of 49.17 to 
64.64 per cent occurs in 15 blocks. In the regional pattern, the 
region of high deficit seems to be distinct. The blocks of this 
category form two small regions which together include seven 
blocks. These are located in the north central part of Varanasi 
and western part of Jaunpur. The remaining eight blocks of this 
category are far from each other and therefore, they do not form 
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any identifiable region. However, the major concentration of 
highly deficit blocks is found in the central and south-western 
parts. The region of medium deficit includes 48 blocks. Excluding 
few blocks this category forms contiguous region extending from 
south-west to north and then south-east spreading over all the 
districts of Eastern Uttar Pradesh. Low deficit of pulses is 
observed in 13 blocks. Excluding three small regions which to-
gether include six blocks, the other blocks are found in isola-
tion. The isolated pockets are Deegh, Naugarh, Suithakalan, 
Kerakat, Maharajganj, Sagri and Ghazipur. Deficit of very low 
level is observed in five blocks. These are Hanumanganj, Garwar 
and Murlichapra in Ballia, Chahania in Varanasi and Sikrara in 
Jaunpur. 
The pattern of spatial distribution of blocks rated surplus 
reveals that with few exceptions, all the surplus blocks are 
found in two groups. The largest group comprising eight blocks, 
falls entirely in Ballia. It runs in the form of a belt from west 
to east. The other group which consists of four blocks of Ghazi-
pur is located in north-western part of the district. Considering 
the deficit blocks, it can be said that with the exception of 
central part, the level of deficit increases from west to east. 
This pattern once again conforms that the farmers are still stick 
to the traditional and subsistance farming and heavily rely on 
natural factors. 
SURPLUS/DEFICIT BLOCKS OF OILSEEDS - 1986 
The regional pattern of surplus/deficit blocks of oilseeds 
is shown in Fig. 26. It reveals that all the blocks have recorded 
deficit in the production of oilseeds. A majority of 95 blocks 
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(90.47 per cent) have a deficit of high grade but the variation 
is not high (Table 6). These deficit blocks are classified into 
four groups of very high, high, medium and low. There are four 
blocks viz., Harriya, Sagri, Azmatgarh and Dohrighat in Azamgarh 
which faced an acute shortage of more than 103.33 per cent per 
annum. The high deficit group is the most extensive as it is 
composed of 95 blocks. The continuity of this region is occasion-
ally obstructed by blocks of low and medium categories. The 
medium and low groups together include six blocks, five of which 
fall in Varanasi and one in Jaunpur. 
The conclusion which emerges from the above analysis reveals 
that the production of oilseeds is far below the requirement. It 
points out that the farmers of the region are less innovative. 
The problem is further intensified due to low yield and unstable-
prices . 
CHAPTER VII 
DETERMINANTS OF AGRICULTURAL PRODUCTIVITY 
u> 
The present study envisages to make a cause and effect 
analysis of agricultural productivity. Herein the author has 
tried to pin point the statistically significant determinants 
which cause regional variation in the level of agricultural 
productivity of Eastern Uttar Pradesh. To achieve this end , the 
existing socio-economic and ecological conditions of productivity 
have been taken into consideration and a theoretical model of 
regional variation has been worked out. This technique has helped 
to evaluate the resulting theoretical relationship between most 
important determinants of agricultural productivity. The model 
obtained is then statistically tested and the results arrived at 
have been discussed. 
PRODUCTIVITY INi AN AGROECOSYSTEM 
In an ecosystem, productivity in terms of biomass, is the 
function of diversity of species, magnitude of energy flow and 
rate of material cycle. Diversity of species in an ecosystem 
guarantees the continuation of production process inspite of 
vulnerability and decay of certain species due to disease and 
other reasons. In such a system where considerable energy is 
available, production in large quantity together with adequate 
supply of nutrients from the substrata and water from the envi-
ronment, can be recorded. An agricultural system , however, 
manipulated socialised natural system, is generally referred to 
as agroecosystem. Man selects certain species of plants and 
destroys all other species so that flow of energy and cycle of 
matter is concentrated towards these selected species. Since 
these species employ all available energy and matter, their crops 
productivity, of course, increases but the total out-put of the 
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system in terms of bioraass decreases. Horeover, they become 
highly vulnerable to disease, pests and vagaries and uncertain-
ties of climate which is a dominant environmental element con-
trolling productivity of an ecosystem. Uith the passage of time, 
substratum conditions deteriorate due to disruption of cycle of 
soil nutrients. The major element of nutrients does not return to 
the soil which usually is renewed in ecosystem through the decay 
of species. To make up losses in the fertility of the soil, lack 
of water, and to minimise the vulnerability of crops to disease 
and pest, man intervenes with the natural system in the form of 
irrigation, fertilizers, insecticides and pesticides etc. This 
results in the maintenance and increased productivity in agro-
system which can be viewed as the efficiency of an agroecosystem 
with which it works. 
In an ecosystem the productivity, as seen, is also dependent 
on the types of species which can grow, survive and maximise flow 
of energy and cycle of matter. To a great extent man is still de-
pendent on the combinations of crops which can be raised in a 
given region. For, all crops can not be grown in all climatic 
conditions and on all soils. Therefore, an optimum combination of 
crops which are suitable in a particular climate and particular 
substratum conditions can achieve maximum productivity and deter-
mines the possibility of intensity of cropping. 
r 
Determinants of Productivity: 
From the above discussion, it is clear that productivity in 
agroecosystems which are highly manipulated ecosystems, depends 
on both natural and human factors. These factors are here re-
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ferred to as determinants of agricultural productivity. 
As far as natural determinants of productivity are con-
cerned, there are four recognised major determinants which are 
mentioned below: 
1) Diversity Potential 
2) Yield Potential 
3) Soil Fertility 
4) Rainfall 
1. Diversity Potential 
Diversity Potential in an agroecosystem is actually the 
potential of the environment which permits the range of crops 
which can be grown in a given area. This in turn is the function 
of edaphic variability, range of temperature and rainfall regime. 
This potential determines the level of productivity of an 
agroecosystem and ensures atleast some production in the case of 
natural hazards such as droughts and floods or outbreak of dis-
eases. Besides, this also ensures better use and renewal of 
substratum. Monoculture sometimes may result in good yield but it 
is highly vulnerable to disease and damage by pests and is also 
highly exacting on the environment. It may, therefore, be hy-
pothesised that average productivity over years will be positive-
ly related to the diversity potential. 
In an ecosystem it is possible to determine diversity poten-
tial but in an agroecosystem it is difficult to determine as how 
many selected crops in how many combinations can be raised to 
maximise productivity of the system as it is not in its natural 
state. This problem is complicated by the fact that the region 
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under study is a small one and shows much less variability of 
climate and substrate. Therefore, it is difficult to find out 
which and how many crops can be grown in different parts of this 
region. However, to measure diversity potential of crops, crop 
diversity is taken as the measure of this potential. It is true 
that the number of crops grown in an area is a direct function of 
demand at home and in the market. But in the final analysis,the 
number of crops in an area is the out-come of use of available 
potential of nature. In statistical terms, cropping diversity or 
diversity potential is calculated as the number of crops produced 
in any year in that unit of observation as percentage of the 
total number of crops grown in the region of study in that year. 
2. Yield Potential 
Yield potential in an ecosystem is dependent on the growth 
potential or photosynthesis efficiency of different species of 
plants, it is their inherent characteristics. In an agroecosystem 
man in order to maximise production raises those crops which have 
through experiment proved their high yielding potential. Initial-
ly, it has been the process of selection which has to do nothing 
with the natural character of plant species. But recently man has 
started crossbreeding crops of high yield with those of highly 
suitable to a particular environment. Though the resultant spe-
cies are not naturally evolved and degenerate after sometime yet 
their yield potential is the natural characteristic manipulated 
by man. Therefore, it may still be considered a natural trait of 
plant species in order to determine the yield potential of a unit 
of observation in the study area. Percentage of area under high 
yielding variety in the total cropped are is taken as an indica-
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tor. Thoufih, it is a natural-cum-cultural determinant of the 
productivity of an agroecosystem yet it is classified as a natu-
ral determinant for the purpose of analysis. Obviously, the yield 
potential determined by the use of HYVs can be considered posi-
tively related with the agricultural productivity. That is, a 
sub-regional unit where a large proportion of land is under HYVs 
will show a relatively higher yield in comparison to the sub-
regional units where a smaller area is under high yielding varie-
ty of crops. 
3. Soil Fertility 
Soil fertility, that is availability of required nutrients 
in the substrate is an exclusively natural condition of an eco-
system. In simple terms, an ecosystem which has soils of high 
fertility will naturally show a high productivity because plant 
species will obtain required nutrients in appropriate amount 
necessary for their growth. 
In an agroecosystem, this natural quality of the substrate 
also plays an important role in the determination of productivity 
level. It not only determines which crops can be grown in a given 
area but also determines the level of productivity achieved in 
that area. Though the substrate is not renewed naturally in total 
in an agroecosystem, yet its natural qualities are still impor-
tant. It is a simple logic that soils of high natural fertility 
will give high productivity and vice-versa. 
In the present analysis soil fertility in the area under 
study is measured in terms of soil rating as given by Ray Chaud-
hory on the basis of chemical composition and texture of differ-
ent soils. Ray Chaudhory has given soil rating on the district 
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level but the scheme in the present case is extended to the level 
of development blocks by the author. To give the rating to the 
soils of development blocks, the author has used the maps of 
locally classified soils. These local types of soils also show 
almost similar chemical properties and texture. To get rating for 
different combinations of local soils in a block, the rating of 
similar combination of soils in the districts of the study area 
and adjoining districts as given by Chaudhory are used. 
4. Rainfall 
Rainfall is also a purely natural condition of environment 
of an ecosystem as well as of an agroecosystem. Rainfall deter-
mines the amount of water available in the atmosphere and sub-
strate for the respiration and other uses by plants. Naturally, 
an adequate availability of water in the environment of an agroe-
cosystem is a necessary condition for an optimum or high produc-
tivity level. Those areas which have a high rainfall will also 
have a high availability of water resulting in a high productivi-
ty in the system in comparison to the areas which are deficient 
in rainfall and therefore, in the availability of water. In the 
present analysis, rainfall of an unit of observation is deter-
mined in terms of total downpour received during the year. 
The first two determinants of productivity described above 
are both natural and cultural, while the remaining two are exclu-
sively natural determinants. In the following, the author has 
discussed the most important cultural or human determinants of 
agricultural productivity in an agroecosystem and their theoreti-
cal relationship with the productivity. These are as follows: 
1. Irrigation. 2. Fertilization 
3. Cropping Intensity 4. Tractorization 
5. Traditional Technology 6. Animate Power 
a) Draft Animal Power 
b) Human Labour 
7. Scale of Operation 8. Availability of Capital 
9. Quality of Human Resources. 
1. Irrigation 
Since very early date man has attempted to provide water to 
the domesticated plants in areas where water is scarce or which 
are drought prone, to meet water requirement of the plants. In 
fact, irrigation is the artificial and controlled supply of water 
to the crops. As rainfall is unreliable both in its time of 
incidence and amount, an artificial source of watering is neces-
sary for the growth of agriculture in the Eastern Uttar Pradesh. 
It encourages the farmers to adopt more scientific techniques as 
well as intensive cultivation. Irrigation plays a decisive role 
in determining the cropping pattern, cropping intensity, crop 
combination and increase of productivity. Water is even more 
valuable than land, because when water is applied to land it 
increases its productivity atleast six fold and more and renders 
land productive to a great extent. It is hypothesised that level 
of irrigation or intensity is positively related to productivity 
in the study area. In this present study for the empirical analy-
sis, irrigation is defined as percentage of gross irrigated area 
to the gross cropped area. 
2. Fertilization 
From very early times, man has learnt that soil fertility 
exhausts with the passage of time, if cropped continuously. To 
overcome this problem, many practices like crop rotation, fallow-
ing, and manuring etc. were adopted. In the present scientific 
age, chemical fertilizers are being used to increase the nutrient 
extraction ability of plants and to maintain the soil at a high 
level of productivity from year to year. 
Deficiency of nutrients in soil results in poor growth of 
crops and consequently low yields. Sometime exhaustion of soil 
fertility may result in complete crop failure. Therefore, it can 
be argued with great certainty that the level of use of chemical 
fertilizers in the area under study will show a positive rela-
tionship with the agricultural productivity. That is, among the 
units of analysis where the degree of fertilization is high there 
will be high agricultural productivity and the vice-versa. 
The degree of fertilization in the analysis for empirical 
purposes is defined as kilograms of NPK used per hectare in the 
unit of analysis. 
3 - Cropping Intensity 
Man has adopted many agricultural practices depending on 
ecological potential to maximise crop production and productivi-
ty. It is a simple arithmetic that production will be larger in 
quantity as well as in money value per unit of land, if a given 
part of land is cropped more than once. The cropping of land more 
than once is generally referred to as cropping intensity. Obvi-
ously, areas with high cropping intensity will show a high level 
of productivity and vice-versa. 168 
The cropping intensity, in the present case, is defined as 
the percentage of area sown more than once to the net area sown 
in a unit of analysis. 
4. Tractorization 
It is an indirect input but instrumental in raising agricul-
tural productivity. The use of tractors has two important bear-
ings on agriculture as far as productivity is concerned. First, 
is the ecological one. That is, tractors plough deeply and turn 
the soil deeply. As such, plants can get nutrients from relative-
ly deep layers as well as from upper layers due to turning up of 
lower layers of the soil. The second bearing is managerial in 
character. Tractors are used for various purposes. They help to 
cultivate land in a short while, to irrigate, and to thrash the 
crop. Thus much of the agricultural work is disposed of quickly 
which results in an increase of cropping intensity. This is 
previously seen theoretically to be positively related with the 
agricultural productivity . 
Considering ecological and managerial implications of trac-
torization, it can be hypothesised that degree of tractorization 
will be positively related to the agricultural productivity . 
Tractorization is measured in terms of number of tractors 
per thousand hectares of gross sown area in a unit of analysis. 
5. Traditional Technology 
The traditional technology, referred to here, is wooden 
plough. It is antipodal to the tractorization. Such ploughs do 
not turn the soil deeply and more over they are labour intensive. 
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They are applicable in small size land holding and as such they 
reduce the productivity. 
It is a simple logic to argue that in areas where tradition-
al technology is prevalent, the level of agricultural productivi-
ty will be low. It can, therefore, be hypothesised that the 
degree of prevalence of traditional technology will be inversely 
related to the agricultural productivity. That is, the units of 
analysis where the degree of traditional technology is high, will 
show a low yield and vice-versa. 
In the present analysis, the degree of prevalence of tradi-
tional technology is measured in terms of number of wooden 
ploughs per thousand hectareSof gross cultivated area. 
6. Animate Power 
Mechanisat4,on in agriculture is, in fact, the measure of 
inanimate power. But in India, from the past unknown use of 
animate power has been very dominant. Still the use of draft 
animal and human labour is very high. 
Recently inanimate power driven machines are being used 
which constitute a very small part of the total power used in the 
production system of agriculture. Apart from economic signifi-
cance, the use of draft animal power is considered as the preva-
lence of traditional technology. Use of draft animal makes the 
production very inefficient in terms of work done in a specified 
period of time. It generally, therefore, makes multiple cropping 
of field difficult. Hence, the production obtained from a unit 
area is low. As such, it can be argued that the use of draft 
animal may be negatively correlated to the agricultural produc-
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tivity. That is, in units of observation where the use of draft 
animals for agricultural purposes is high, may be expected to 
rank low on productivity scale. The draft animal power, for the 
purposes of numerical analysis, is defined as the number of 
bullocks aged three or more years per thousand hectares of culti-
vated land. 
Human labour used in supervision or in other works of agri-
culture is very important in Indian agriculture which is general-
ly labour intensive. However, it is difficult to theorise its 
relationship with the agricultural productivity. Higher intensity 
of human labour may be positively or negatively related with the 
level of agricultural productivity depending on different condi-
tions. For instance, there may be work sharing on a particular 
land holding usually in a disguised employment due to the non-
availability in other sectors of economy. Therefore, there may be 
labour employed more than the need. On the other hand, on some 
holdings the intensity of labour employed may be high. However, 
considering a high growth rate of population in the area under 
study with poor economy, it can be argued that human labour 
employed in the agricultural production is more than needed. 
Hence, there will be a negative relationship between agricultur-
al productivity and human labour. For the purpose of empirical 
analysis, human labour is defined as the number of cultivators 
and agricultural labourers ( as defined by the census of India, 
1981 ) per thousand hectares of gross cultivated area. 
7. Scale Of Operation 
By the scale of operation is meant the size of operational 
land holdings. It is a dubious factor of production in agricul-
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ture as it is difficult to determine its impact on agricultural 
productivity. There has been anon-going debate since early six-
ties on the relationship between farm size and productivity in 
India. The debate has, however, remained largely inconclusive. 
Most of the studies have found an inverse relationship between 
farm size and productivity. The important explanations given for 
higher productivity on small farms include: 
(i) intensive use of family labour on small farms, 
(ii) qualitative differences in land and labour inputs and 
(iii) cropping pattern, crop intensity and technological 
differences. 
Uith the advent of Green Revolution in the country, the 
inverse relationship between farm size and productivity has 
apparently given place to positive relationship. Some studies 
have found that as the farm size increases, output increases more 
than proportionately. However, in view of the changing socio-
economic conditions which are in favour of modernization of 
agriculture, it can be argued that on an average, large holdings 
may be highly productive as agriculture is being commercialised 
in the region in contrast to its subsistence nature. In other 
words, scale of operation can be considered as positively related 
with the agricultural productivity, though the strength of rela-
tionship between the two may be weak. 
For the purpose of present analysis, the scale of operation 
is defined in terms of three categories viz., small, medium and 
big. The strength of these scales of operations are measured as 
percentage of numbers of operational land holdings of less than 
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one hectare, one to two hectares and more than two hectares 
respectively for small, medium and big scales. 
8. Availability Of Capital 
With the beginning of Green Revolution, the agriculture is 
not only being commercialised but also being modernized highly. 
Farmers are fast becoming commodity producer from food producer 
to maximise their profits. As a result, agriculture is becoming a 
business in which capital is invested. Those farmers who are 
relatively affluent are investing their capital in the agricul-
tural operation in the form of wages, fertilisers, irrigation and 
mechanisation etc. and thus achieve a high productivity. While 
the poor farmers who are incapable to provide the recommended 
amounts of major inputs, get a poor productivity. Therefore, it 
can be hypothesised that where the capital input in agriculture 
is high, agricultural productivity will be high. From this point 
of view the government has extended loan facilities to the farm-
ers. The capital in the analysis is defined as the amount of loan 
in terms of rupees per thousand hectares of gross cultivated area 
in the units of observation. 
9. Quality Of Human Resources 
Literacy with formal education goes a long way to shape 
behaviour and attitude of people towards economy and work. Liter-
ate and educated people are found innovative. This characteristic 
is important in modernizing agriculture and may be regarded as a 
conducive condition for the increase of productivity. The level 
of education is, therefore, considered a quality of labour re-
source in agriculture which is expected to enhance their produc-
tivity. In the absence of data relating to the level of education 
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of agricultural workers at the block level, it is difficult to 
quantify the quality of human resources. In numerical terms, 
quality of human resources in agriculture is defined as the 
percentage of rural literates in the total rural population in a 
development block. 
In order to analyse the causal relationship of the above 
mentioned variables with the agricultural productivity, a statis-
tical model of linear regression is adopted. In view of this 
model the algebraic expression of these causal relationship is 
given below :.aw off 
Y = a + b^x^ + b2X2 + b3X3 + b4X4 + bgXg + b^x^ + b7X7 + bgXg + 
bpxp + b]_oXio + t>ll3£n + 1^ 12^ 12 ^ ^13^13 + ^^14^14 "• 
*>15^ 15 * '^ 16^ 16 
where 
Y = Agricultural productivity (Yang's productivity index) 
Xj = Diversity potential 
X2 = Yield potential 
X3 = Soil fertility 
X4 = Rainfall 
X5 = Irrigation 
X^ = Fertilisation 
Xy = Cropping intensity 
Xg = Tractorisation 
X9 = Traditional technology 
X = Draft Animal 1 
10 ' 
I Animate Power 
X = Human Labour 
11 ' 
^12= Large Land Holdinfi ^15" Availability of capital 
Xi3= Medium land holding X-^^= Quality of human resource 
X]^ 4= Small land holding 
To evaluate this model stepwise regression analysis is 
taken for the year 1976 and 1986. This model explains regional 
variation in agricultural productivity due to significant varia-
bles out of sixteen explanatory variables postulated above. The 
result of the analysis are given in Table 7. 
TABLE 7 
FACTORS OF SPATIAL VARIATION IN AGRICULTURAL PRODUCTIVITY 
IN THE EASTERN UTTAR PRADESH 
(Results of Stepwise Regression Analysis) 
Dependent Variable - Agricultural Productivity 
(Yang's Productivity Index) 
Ind. 
Var. 
X2 
X3 
X4 
X5 
X9 
X12 
X14 
X16 
ependent 
iables 
Reg 
1976 
Actual 
0.12707** 
0.26983*** 
0.06413*** 
-
-
0.15289* 
-0.59689** 
0.32654* 
Intercept 
R2 
;ression Co 
Standard 
0.14228 
0.06677 
0.82929 
-
-
0.29864 
-0.14260 
0.12385 
15.71692 
76.10140 
fficients 
1986 
Actual 
-0.06394** 
-
0.05300*** 
0.07898** 
0.00533* 
-
-1.26684*** 
Standard 
-0.13842 
-
0.79298 
0.13455 
0.10871 
-
-0.30008 
15.79199 
72.37410 
* Significant at the confidence level of 90% 
** Significant at the confidence level of 95% 
*** Significant at the confidence level of 99% 
DISCUSSION OF RESULTS ] 
The first stepwise regression analysis of the data of 1975-
76 retained only six out of 16 explanatory variables as the 
sifinificant ones. That is, their partial regression coefficients 
are significantly different from zero. These variables give a 
suitable combination of causal factors responsible for spatial 
variation in agricultural productivity in the area under study. 
The six explanatory variables together explain about 76.1 per cent 
spatial variability in the agricultural productivity. In order of 
their strength of contribution to the variation of agricultural 
productivity as determined by their standard regression coeffi-
cients, these are rainfall, soil fertility, large and small land 
holdings, yield potential and quality of human resources. 
Of these variables, the regression coefficients of rainfall 
and soil fertility a ^ significant at 99 per cent level of confi-
dence, while those of yield potential and small land holdings are 
significant at more than 95 per cent level of confidence. But 
regression coefficients of other two variables are significant at 
only 90 per cent. The examination of standard regression coeffi-
cients reveals that among the cultural variables, exclusive of 
natural variables, the highest contribution is made by large land 
holdings. The contribution of large land holding is positive and 
the highest to the agricultural productivity. It means that as 
the number of large land holdings increases, the agricultural 
productivity also increases. The contribution of small land 
holdings follows the large land holdings, but is negative. That 
is, as the number of small land holding increases, the productiv-
ity goes down. It is not due to reciprocal relationship between 
small and laree land holdings. Besides these, is the contribution ' 
made by yield potential (HYV's) which is a natural-cuin-cultural 
variable. This factor as expected contributes positively to the 
variation in the agricultural productivity. It may be noted that 
the contribution of rainfall and soil fertility is positive and 
the highest of all other variables. Out of these two, the contri-
bution of rainfall is higher than that of soil fertility. It is 
as high as 277.7 per cent of large land holding, while the con-
tribution of soil fertility ia 223.6 per cent. 
This pattern of regression coefficients and variables 
selected as significant shows that level of agricultural develop-
ment in the region is very low because the productivity is more 
dependent on the ecological potential rather than cultural manip-
ulation of environment. It is found to be more dependent on 
naturally available water and soil nutrients in environment than 
on irrigation and chemical fertiliser. The exclusion of techno-
logical variables shows that their level of use in the area is 
too low to make any significant imprint on the productivity to be 
appreciated by the objective statistical cause-effect model of 
regression. This is further strengthened by the emergence of 
scale of operation as an important variable contributing to the 
variation in the agricultural productivity of the region. The 
large land holdings are found to contribute positively to the 
agricultural productivity, while small land holdings contribute 
inversely to the agricultural productivity. It is primarily due 
to differential cropping patterns associated with the scale of 
operation. Generally low yielding crops as jowar. bajra and maize 
etc, are grown on small land holdings with the smallest possible 
investment of labour, capital and other inputs. On the other 
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hand, high yieldinfi crops like rice and wheat etc. which also 
have high cominercial value are grown on the large land holdings 
with an adequate input of labour and capital. It is why that 
scale of operation appears as a significant determinant of agri-
cultural productivity. This also signifies the traditional mode 
of agricultural production in the area which is more dependent on 
ecological conditions than market forces. For, in agriculturally 
advanced regions of the country, it is found that marginal and 
small land holdings are as productive as large land holding* and 
sometimes even more than the large ones. It is also observed that 
in those areas the cropping pattern of small and marginal land 
holding is more market-oriented than large land holdings. But due 
to lack of capital and other resources, the marginal and small 
land holdings have become uneconomic and yield negative returns. 
The yield potential which is associated with a higher level of 
technology comes out as the significant variable for the spatial 
variation in agricultural productivity. It may be concluded that 
after a decade of use of high yielding varieties, this factor is 
emerging as a significant one in the area under study. Though the 
contribution of quality of human resources is the lowest yet it 
is important since it emerges as significant variable which 
contributes positively to the agricultural productivity. That is, 
in areas where literacy has been high, the productivity is also 
recorded high. It is an extremely interesting point because it 
will have a far reaching implication in the regional planning. As 
a whole, the region shows a very low rate of literacy. But by its 
emergence as a significant variable of agricultural productivity, 
it implies that literate and educated farmers are more innovative 
and good managers of their holdings. This has resulted in higher 
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productivity in areas where literacy has been high. 
An important conclusion that can be drawn from these results 
is that agriculture in the study area has been more dependent on 
natural factors than on cultural and technological ones in 1976, 
the year when the gains of Green Revolution, associated with an 
advanced technology were materialised in other parts of the 
country. 
The second regression analysis of data pertaining to the 
year 1986, has retained only five variables as significant one. 
Their contribution is expected to have the most suitable func-
tional relationship with the agricultural productivity. The total 
variance explained by these five variables is 72.4 per cent which 
is a little less than that in the first analysis of 1976 data. 
In order of their contribution to the agricultural produc-
tivity as judged by the magnitude of their standard regression 
coefficients, these are rainfall, scale of operation (small land 
holdings), yield potential, irrigation and traditional technolo-
gy. So far as the direction of causation is considered, rainfall, 
irrigation and traditional technology contribute positively to 
the agricultural productivity. That is, as the magnitude of the 
above mentioned variables increases, the productivity also goes 
up. On the other hand, contribution of scale of the operation 
(small land holdings) and yield potential to the agricultural 
productivity is found negative. That is, as the number of small 
holdings and area under high yielding varieties increase, the 
productivity decreases. 
If the level of significance of the regression coefficient 
! 
is considered, rainfall and small land holdings are sifinificant 
at more than 99 per cent level of confidence, while irrigation 
and yield potential are significant at 95 per cent. However, the 
traditional technology is significant only at 90 per cent level 
of confidence. It means that all the regression coefficients are 
significantly different from zero and not chance values. 
The contribution of rainfall is overwhelming. It is as high 
as 264.3 per cent of the second highest contributing explanatory 
variable, scale of operation (small land holding). It means that 
quite a large variation in the level of agricultural productivity 
among the units of observation in the study area has been exclu-
sively due to variation in the amount of rainfall. This shows 
that agriculture of this region is still dependent on the va-
garies of the monsoon. The second high positive contribution to 
the agricultural productivity as noted earlier is irrigation. The 
importance of various means of irrigation has been felt in the 
area under study in the recent years while a decade ago it was 
not so. The positive contribution of traditional technology 
together with rainfall and irrigation is worth consideration 
because it points out that whatever little improvement in the 
agricultural productivity has been witnessed it is mainly due to 
intensive use of traditional technology. Negative contribution of 
small land holdings is very realistic and points out that small 
holdings are uneconomic as discussed earlier. The negative con-
tribution of yield potential i.e. HYVs may seem to be unrealis-
tic. However, it should be noted that the yeild of HYVs is high 
only when adequate water supply and heavy doses of fertilisers 
ace made available. Itv the absetvce of these coivducive corvditions. 
they yield even lesa than the traditional local varieties. The 1 "? 
above result is obvious since there are a large number of margin-
al and small land holdings in the region which lack capital re-
sources to use monotised inputs such as fertilisers and irriga-
tion etc.. That is, the HYVs cultivated on these holdings yield 
less than the other varieties making negative contribution to the 
overall productivity of an unit of observation. 
From the above noted regression analysis, an obvious con-
clusion follows that agriculture of the region is of subsistance 
type and is mainly dependent on naturally available resources 
than the resources made available by man. Its commercialisation 
is in incipient stage as evidenced by the prevalence of tradi-
tional ploughing and negative contribution of HYVs. 
The comparison of the two analyses shows no significant 
change in the basic explanatory factors over the decade. It is 
particularly true about the technological variables. It means the 
green revolution associated with a high level of technology has 
not made any significant contribution to the agricultural produc-
tion system of the region. If the contribution of HYVs (yield 
potential) is compared over the decade, it can be argued that 
technological level has deteriorated during the study period as 
its contribution in 1976, was positive, while it turns out to be 
negative in 1986. Notwithstanding this fact, it can be concluded 
that despite an observed marginal increase in agricultural pro-
ductivity, the agriculture has been stagnant during the study 
period. 
ANALYSIS OF. RESIDUALS 
Residual is the difference between the values of dependent 
TABLE 8 
RESIDUALS 
(1976 and 1986) 
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S.Wo. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
Blocka 
Chakia 
Shahabganj 
Naugarh 
Chandual 
Brahni 
Sakaldiha 
Dhanapur 
Chahania 
Cholapur 
Chiraigoan 
Niamtabad 
K.V.Peeth 
Haruha 
Pindra 
Badagaon 
Sevapur 
Arajilines 
Ghosi 
Bhadohi 
Suriyawan 
Gyanpur 
Deegh 
Dobhi 
Kerakat 
riuf tigan j 
Jalalpur 
Rainnagar 
Dharinapur 
Karanja Kalan 
Shahganj 
Sulthakalan 
Khuthan 
Badlapur 
Maharajganj 
Sujanganj 
Mungra Badshapur 
Machlishahar 
Sikrara 
Harihaun 
Barsathi 
Rampur 
Bakhsa 
Pawai 
Phoolpur 
1976 
2.04 
0.57 
-8.57 
1.32 
-0.88 
4.28 
3.56 
-4.26 
9.60 
-1.59 
-1.75 
3.47 
0.34 
3.91 
-2.82 
-1 .21 
-1.65 
7.50 
-2.39 
-4.59 
-2.03 
-2.29 
-1.93 
5.32 
3.62 
3.49 
4.05 
5.60 
0.17 
4.31 
2.43 
0.91 
0.12 
-11.42 
-0.33 
1.26 
0.78 
-0.18 
-2.98 
0.21 
-9.16 
0.91 
3.39 
2.87 
1986 
-4.03 
2.71 
2.31 
3.94 
2.28 
2.09 
0.34 
4.18 
5.77 
2.86 
0.67 
2.43 
3.40 
-1.59 
-3.71 
-2.67 
0.75 
-0.17 
1.23 
-1.22 
-0.99 
-4.41 
1.10 
-2.24 
-3.59 
2.67 
-0.82 
4.94 
0.49 
-0.05 
-0.89 
-10.78 
-0.43 
0.24 
0.31 
0.11 
0.57 
-1.08 
0.67 
0.49 
0.16 
0.22 
-2.13 
0.60 
con td 
S.No. 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
Blocks 
Martinganj 
Thekma 
Lalganj 
Nuhainadpur 
Nizambad 
Tahbarpur 
Ahraula 
Koelsa 
Atraulia 
Maharajganj 
Bilariaganj 
Palahni 
Sarai Rani 
Mehnagpur 
Tarwa 
Jahanaganj 
Sathiaon 
Sagri 
Harriya 
Azamgarh 
Dohrighat 
Fatepur Madroan 
Ghost 
KopaganJ 
Pardaha 
Maunath Bhanjan 
Hohainadbad 
Bhanwar Kalan 
Barachawar 
Qasimabad 
Muhatadabad 
Reotipur 
Bhadaura 
Zamania 
Ghazipur 
Mardah 
Birno 
Zakhania 
Manihar 
Karanda 
Deokali 
Sadat 
Saidpur 
Murli Chapra 
Bairia 
Reoti 
Bansdech 
Maniar 
Nava Nagar 
Siar 
Nagra 
Ratanpura 
1976 
3.63 
5.41 
-0.68 
-2.45 
-1.43 
-2.36 
-2.40 
-2.39 
3.69 
-0.40 
0.16 
-3.24 
0.40 
3.10 
0.28 
3.47 
1.65 
-1.60 
-1.06 
1.11 
-1.85 
-3.85 
-3.45 
1.15 
-1.22 
-2.41 
-10.26 
9.04 
-1.56 
-1.30 
0.02 
-4.55 
-2.99 
-2.39 
-2.52 
-1.27 
-2.25 
-0.07 
-0.68 
0.24 
-1.24 
-0.14 
0.91 
2.10 
0.22 
-2.31 
-4.57 
1.76 
-3.25 
2.29 
-1.96 
0.40 
1986 
-6.86 
0.10 
2.37 
-2.11 
1.09 
-2.98 
-0.56 
-0.03 
0.10 
-0.13 
0.22 
1.00 
2.02 
1.46 
0.78 
-0.03 
0.86 
16.75 
-1.45 
-13.59 
1.31 
-1.11 
-13.27 
1.01 
-0.06 
-0.61 
-0.62 
1.70 
1.26 
-0.91 
-16.14 
16.73 
1.22 
0.17 
-2.25 
0.88 
0.35 
-1.79 
-0.98 
-1.50 
-4.35 
-4.07 
-5.00 
0.95 
-0.64 
1.99 
4.07 
-7.22 
3.40 
3.81 
10.00 
-2.64 
contd, 
S.No. Blocks 1976 1986 
97 
98 
99 
100 
101 
102 
103 
104 
105 
Rasra 
Chilkahar 
Sohaon 
Dubhar 
Belhari 
Hanuinangan J 
Berua Beri 
Garwar 
Pandah 
9.76 
2.82 
0.99 
3.41 
4.62 
2.22 
0.90 
2.85 
-3.01 
1.43 
-4.17 
-2.38 
0.39 
1.86 
-1.02 
-2.39 
-20.93 -1.89 
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variable and the value predicted by the linear combination of the 
independent variables. It may be expressed that the residual are 
nothing but the unexplained variation by the model in equation. 
In other words the map of residuals from regression shows the 
spatial distribution of that part of the total magnitude of the 
dependent variable which is associated with phenomena other than 
those included in the analysis. The maps of residuals from re-
gression are useful to formulate hypothesis and to indentify new 
variables for inclusion in an investigation. 
Figs. 27 and 28 and Table 8 show the spatial distribution 
of per cent residuals from predicted level. In the present analy-
sis, it is assumed that residuals upto ± 2 per cent are normal 
as many of the explanatory variables are left out of the regres-
sion model and there may be error in the measurement of dependent 
variable... It is interesting to note that almost half i.e. 47.6 
per cent blocks in 1976 show a variation in the productivity 
level to the tune of ± 2 per cent. It shows the efficiency of the 
regression model with which the specified explanatory variables 
explain the regional variations in agricultural productivity. A 
little higher level of productivity in excess to ± 2 per cent is 
-siii&vn by the development blocks which have a level of upto ± 5 
per cent. This level of residuals is not very high and can be 
attributed to unspecified variables in the regression model. 
However, the development blocks which have residuals in excess to 
± 5 per cent can be designed as anomalous. There are seven 
development blocks which have a residual above 5 per cent but 
they do not form a contiguous region. Rather they are scattered 
in the central part of the region. Similarly, there are four 
u 
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blocks which have residuals below -5 per cent from the predicted 
level. These blocks also do not form any contiguous region. Thus 
the distribution of residuals does not have spatial auto correla-
tion and is quite random. 
The blocks which show positive residuals in excess to 5 
per cent of predicted level show the anomaly due to chance of 
such variables as fertiliser consumption and cropping intensity 
in comparison to general level. The blocks which show an observed 
level of productivity less than -5 per cejit from predicted level 
show this anomaly due to lack of irrigation and less use of high 
yielding varieties therein. From the earlier explanation, it is 
clear that anomalous residuals are mainly due to high deviation 
of variables included in the regression analysis or due to left 
out variables. This means that the over-estimated regression 
model is efficient in explaining regional variations in the pro-
ductivity level. 
Similar pattern of residuals is shown by regression model 
applied to productivity level in 1986. This model is a little 
more efficient in explaining regional variations in agricultural 
productivity as 58.1 per cent blocks have experienced residuals 
from +2 to -2 per cent . There are 34 or 32.4 per cent blocks 
which have residuals from ±2 to ±5 per cent of the predicted 
level. Only 10 or 9.5 per cent blocks show a level of residuals 
which is in excess of ±5 per cent and can be described as anoma-
lous. Again, these blocks do not form any contiguous region but 
have a tendency to concentrate in the northern and north-eastern 
parts of the region. The distribution of these anomalous blocks 
have no correlation with those of 1976. Therefore, these varia-
IS£ 
bles are quite chance values and owe themselves to the excess of 
cropping intensity and fertiliser consumption on the positive 
side and low level of irrigation and lesser use of high yielding 
varieties on the negative side. 
The present analysis of residuals suggests that regression 
model employed is quite efficient. It also shows that the distri-
bution of anomalous is quite random and is due to chance values 
of specified and unspecified factors of productivity. 
CONCLUSIONS 
The purpose of the present study is to know the spatial 
variations in the agricultural productivity in the Eastern Uttar 
Pradesh. To obtain this purpose agricultural productivity is 
conceptualised as an efficiency measure of an agrolecosystem. In 
fact, agricultural productivity in any region is the result of 
interaction among natural, technological and socio-economic fac-
tors. The present study examines variations in agricultural 
productivity in the Eastern Uttar Pradesh from this perspective. 
Due to small areal extent of the region under study there is 
observed little variation in the natural conditions. The region 
is a flat and monotonous plain, with gentle slope from north-west 
to south-east. The average gradient is about 25 cms/km. The 
drainage system has played an important role in the evolution of 
agricultural landscape in the region as the nature of alluvium 
deposited by the rivers has an impact on the type and yield of 
crops grown in the region. Though, generally the soils are allu-
vium, yet they show differences in their properties due to local 
variations in climate, vegetation, drainage and parent rock 
materials etc. 
The regional variation in the productivity of cereals, 
pulses, oilseeds, cash crops and all the crops at two points of 
time i.e. 1976 and 1986 are analysed. The analysis reveals that 
at both points the productivity of cereal crops is declining from 
south-west to north-east. Almost same pattern of productivity is 
shown by pulses in 1976. But in 1986 the pattern is reversed: a 
high productivity of pulses is recorded in the eastern and west-
ern parts and medium productivity in southern part. But the level 
of productivity in northern part particularly in Azamgarh remains 
in 
low. The productivity of oilseeds, decreases from north to south 
and remains unchanged from west to east, at both points of time. 
The pattern of productivity of cash crops in 1976 has been such 
that the western part recorded medium productivity, the south-
eastern and north-eastern parts recorded high and low level of 
productivity^ respectively- But, in 1986 the south-eastern part 
recorded low productivity and a large part in the west achieved a 
high productivity whereas the remaining parts showed the pattern 
as observed in 1976. The aggregate agricultural productivity in 
1976 shows that areas of high productivity are concentrated in 
the western part of the study area which gradually decreases 
towards east. However, this region shows some spontaneous loca-
lised instances of unlikely regions. That is, regions of low 
productivity levels are found amidst the regions of high produc-
tivity levels and vice-versa. The same general pattern of produc-
tivity is observed in 1986 but with less localised instances of 
unlikely levels of productivity. As such aggregate agricultural 
productivity is an expression of function of all natural, techno-
logical and cultural factors showing intrinsic regional pattern 
while other crop groups show impact of chance occurance of fa-
vourable and non-favourable factors of their productivity. 
The decadal variation in the yield of cereals, pulses, 
oilseeds, cash crops and all crops show some remarkable charac-
teristics. The analysis reveals that the cereal crops have re-
corded positive growth in all the development blocks. Most of the 
blocks have shown a growth of more than 25 per cent. The spatial 
pattern of yield of cereals shows a general increase from north 
to south and a decrease from west to east. In contrast to ce-
reals, the pattern of yield of pulses shows both the increase and 
]'M 
decrease. However, it should be noted that the number of blocks 
showinfi decline in the yield of pulses are small. A considerable 
number of blocks shov« an increase of more than 25 per cent but 
majority of these blocks show an increase between 9.14 and 17.46 
per cent. The blocks with negative growth are small in number. 
These blocks are mainly observed in the central part of the 
region. Generalization of growth pattern of yield of pulses shows 
that it decreases from east to west but remains almost unchanged 
from north to south. The growth trend of oilseeds also shows 
decrease as well as increase, but their magnitude of variation is 
greatest in comparison to all other crop groups as increase is 
found to be more than 98.81 per cent and the highest decrease is 
more than 26.83 per cent. A majority of blocks show an increase 
between 19.72 and 59.26 per cent, closely followed by a large 
number of blocks showing an increase of less than 19.72 per cent. 
The yield of cash crops also shows both increasing and decreasing 
trend but the level of decline and its areal extent is limited. 
It is mainly confined to Ghazipur district, the south-eastern 
district of the study area. The increase in the yield of cash 
crops ranges between less than 2.3 per cent and more than 22.2 
per cent. It should be noted that excluding the categories of 
very low and very high increase in the yield, all other form 
extensive contiguous regions. Blocks of high and very high in-
crease in the yield of cash crops are found in the eastern and 
the western parts of the study area, whereas the northern and 
southern blocks record low and medium growth, respectively. 
Considering growth rate of all crops together^it is observed that 
all the blocks record an increase in the yield. The range of 
increase of all crops varies from less than 6.2 per cent to more 
is : 
than 42.2 per cent, though the areal extent of the two extreme 
catergories is limited. Most of the blocks have recorded moderate 
rate of growth. It is followed by low category which is confined 
in the eastern part of the study area. 
A comparison of the growth of yield of all crops with the 
aggregate productivity of 1986 exhibits some remarkable facts. It 
is observed that areas of very high and high productivity have 
experienced moderate growth while those of low and very low 
productivity have recorded either low or medium growth. Areas of 
medium productivity have generally experienced very high growth 
rate. This pattern suggests that there is considerable potential 
of improvement in the areas of high and very high productivity, 
while the trend in low and very low productivity blocks indicates 
that there is little potential for improvement. Uhatever be the 
reason, technological or otherwise, it is true that there has 
been an improvement in the productivity during the decade under 
study. 
In order to determine the impact of agricultural productivi-
ty on food supply, an exercise is undertaken to demarcate surplus 
and deficit areas in comparison to standard requirements of 
foodgrains: cereals, pulses and oilseeds. The analysis reveals 
that in 1976 about 75 per cent blocks were deficit in supply of 
food grains. It is observed that most of the blocks with surplus 
production are confined to the western part of the region, par-
ticularly in Varanasi. However, a reverse pattern is observed in 
1986, when more than 75 per cent blocks recorded surplus produc-
tion of foodgrains. Further, the range of surplus production has 
increased and that of deficit decreased. The availability of 
19; 
cereals in 1976 shows the same pattern as that of food grains: 
about 75 per cent blocks are facing shortage of cereals at vary-
ing levels. The highest magnitude of both surplus and deficit 
areas is more than 60 per cent. Majority of blocks show a deficit 
between 36.86 and 61.41 per cent whereas surplus is generally 
less than 37.42 per cent. In contrast in 1986 about 80 per cent 
blocks recorded surplus production of cereals. An overwhelming 
majority of blocks show a surplus ranging between less than 25.60 
and 54.60 per cent. The deficit blocks range between less than 
2.5 and more than 17.93 per cent. Majority of deficit blocks are 
concentrated in the eastern part of the study area. Pulses are 
generally found to show deficit in extensive areas in comparison 
to surplus areas, as more than 75 per cent blocks record deficit 
in pulses at both points of time. The highest deficit in 1976 is 
more than 55.57 per cent, but majority of blocks show a deficit 
between 40.89 and 55.57 per cent. Though the maximum surplus is 
more than 89.23 per cent yet most of the blocks show surplus 
production between less than 20.23 and 54.73 per cent. The supply 
position and pattern of pulses remains more or less the same as 
in 1986. But the amount of surplus and deficit increased sharply, 
as the highest recorded surplus is more than 160 per cent and 
majority of the surplus blocks range between 47 and 103.8 per 
cent. The level of shortage of pulses ranges between 33.71 and 
64.64 per cent. The notable point is that the eastern part, 
particularly Ballia District has recorded surplus production of 
pulses at both points of time. So far as the case of oilseeds is 
concerned, the entire region is in deficit of more than 90 per 
cent, both in 1976 and 1986. 
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An exercise is undertaken to bring out the salient determi-
nants of agricultural productivity in the study area. Stepwise 
regression analysis of agricultural productivity in 1976 yielded 
six explanatory variables. In order of their importance these are 
rainfall, soil fertility, large and small land holding, yield 
potential and quality of human resources. These variables togeth-
er explain 76.1 per cent variability in the agricultural produc-
tivity. On the other hand the same analysis for 1986 data yielded 
only £ive important variables. In order of their strength they 
are rainfall, small land holding, yield potential, irrigation and 
traditional technology. These five variables together explain 
72.4 per cent of the spatial variability in agricultural produc-
tivity. The most important conclusion one can draw from these 
analyses is that the natural factors have greatest impact on the 
level of agricultural productivity in the study area followed by 
technological variables. 
From the findings of the present study, the following con-
clusions can be drawn: 
1. There exist large variations in the agricultural productivi-
ty in the Eastern Uttar Pradesh. The general pattern shows a 
decline from south-west to north-east. 
2. Though, the level of agricultural productivity is low yet, 
there is sufficient potentialiits improvement, as most 
of the low and very low productivity areas have recorded 
high growth in the yield. 
3. The region is agriculturally backward and the impact of 
green revolution is very small, as indicated by low produc-
ISG 
tivity and a large area showing deficit in food availabili-
ty. 
4. Inspite of all the efforts only 75 per cent blocks of the 
study area could attain self-sufficiency in the production 
of foodgrains, particularly in cereals. However, the region 
is still facing an acute shortage of pulses, as more than 75 
per cent of the blocks show deficit production. 
5. The region is also faced with acute shortage of oilseeds, as 
all the blocks recorded deficiency of more than 90 per 
cent of their requirements. 
6. Among the technological factors, only irrigration has 
emerged as significant contributor to the agricultural 
productivity. It indicates that in order to enhance produc-
tivity, emphasis should be given more on irrigation than on 
other inputs. 
7. The most revealing conclusion is that the HYV's has made 
positive contribution to the agricultural productivity in 
1976, but after a decade i.e. in 1986, their contribuion is 
negative. This may seem to be unrealistic. However, it 
should be noted that HYV's give good response when water 
supply is adequate and heavy doses of fertilizers are ap-
plied. In the absence of these conducive conditions they 
yield even less than the traditional local varieties. There 
are a large number of small land holdings which lack capital 
to use essential inputs such as fertilizers and irrigation 
etc. Hence, the HYV's cultivated on these lands yield less 
than the local varieties which have adjusted themselves the 
1S6 
regional agroecosystem. Therefore, the HYV's make a negative 
contribution to the overall productivity of a unit of obser-
vation . 
8. The productivity in the region is highly determined by the 
natural environment as indicated by regression analysis of 
1976 and 1986 productivity levels. It means that the region 
is highly backward and the agriculture depends on naturally 
available resources. The low contribution of technological 
factors of productivity means that the technological im-
provements associated with the Green Revolution are not 
fully realised in the region. It signifies the point that 
there is considerable potential of improving agricultural 
productivity by increased application of modern technology. 
On the basis of above mentioned conclusions it is suggested 
that land use pattern should be restructured and more emphasis 
should be placed on improving production of pulses and oilseeds, 
as the productivity and availability of these two crop groups is 
very low. Further, such agricultural techniques should be adopted 
which are suitable in the existing agroecosystem. Irrigation is 
found to have a positive impact on the agricultural productivity 
in the area but its role is very insignificant. Hence, it is 
suggested that irrigation system, particularly minor irrigation 
system should be given top priority. Besides these, education and 
training should be imparted to the farmers so that they may make 
judicious use of all the available resource and can raise the 
agricultural productivity. 
The study area in the present case, no doubt, is small in 
extent to make any generalisation with regard to know all 
1. J * 
the determinants of agricultural productivity at national or 
global level but it may be applicable, at least in the 
predominantly agricultural areas similar to that of Eastern 
Uttar Pradesh. Since, the explanatory model developed here 
has given very encouraging results, it could also be applied 
at further lower level, i.e. village level. The details, 
nature and quality of data available and the variations in 
physio-socio-economic conditions at micro level, make it 
imperative to undertake such a study of the agricultural 
productivity at the village level with data generated 
through field work. 
This study despite the paucity of data and other limitations 
has succeeded in explaining the regional variations in the agri-
cultural productivity and in demarcating areas of progress and 
backwardness. The study has proved a fruitful excercise and has 
pointed out certain themes for further investigations as role of 
technology in the agricultural productivity of backward areas, 
productivity analysis of pulses and oilseeds and some others. 
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